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HOW TO METER 
ACIDS ACCURATELY 
AGAINST PRESSURE 


Corrosive liquids present two major obstacles to achiev- 
ing maximum metering accuracy, economy, and safety. 
Tor one thing, corrosion can introduce an intolerable 
ever-changing volumetric error. For another, corrosive 
liquids must be retained by the pump at all times. Leak- 
age can endanger personnel and necessitate the pre- 
mature replacement of pump parts and associated 
equipment. 

But both obstacles can be successfully overcome. 
First by choosing the right pump for the metering job 
at hand. Second, by making sure that all wetted parts 
of the pump chosen are inert to the liquid being me- 
tered. Here are some ideas based on practical acid 
metering experience that may help you to choose the 
one best controlled volume pump for your metering 
needs. 
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Packed Plunger Pumps 


For the majority of mildly corrosive liquids, low cost 
packed plunger pumps have proved themselves entirely 
adequate. Some thirteen materials of construction are 
standard on packed plunger pumps, running from cast 
iron to Hastelloy B and C, more than enough to satisfy 
mild corrosive metering requirements. Capacities to 
2056 gph, pressures up to 50,000 psi. 

An added tip: Standard Milton Roy motor driven 
pumps in corrosive service can be equipped with “‘catch- 
all” yoke type gland followers. 











Diaphragm Liquid Ends 


When the liquid to be metered is highly corrosive or 
otherwise dangerous, a controlled volume pump with 
diaphragm liquid end is the best choice. A plastic or 


If precision pumping of dangerous chemicals is one of your 
problems, look again to Milton Roy’s 25 years of experience 
for your most economical solution. Write for a general intro- 
duction to controlled volume pumping in Bulletin 553-1. 
Milton Roy Company, 1300 East Mermaid Lane, Phila. 18, Pa. 


Controlled Volume Pumps * Quantichem Analyzers * Chemical Feed Systems 





stainless steel diaphragm positively separates the proc- 
ess liquid and the plunger. The plunger displaces a 
hydraulic fluid which in turn strokes the diaphragm to 
create’ pumping action through the ball checks. Con- 
sistently high accuracy is achieved through unique de- 
sign features. As the illustration shows, positive me- 
chanical action bleeds any air or vapor from the 
hydraulic side between strokes and corrects liquid 
volume if necessary. Internal liquid end design also 
automatically eliminates bubbles from the process 
liquid side. 

Very often, a pump chosen for mild corrosive service 
is obsoleted by a process change specifying a more 
highly corrosive liquid. But this waste is neither nec- 
essary nor desirable. The diaphragm liquid end illus- 
trated can easily be substituted for the conventional 
liquid end on any standard motor driven controlled 
volume pump, bringing the entire metering system up 
to date at little extra expense. Designs of this type will 
handle up to 400 gph against heads to 2700 psi. 


Totally Immersed 
Liquid Ends 


Special metering problems 
demand special pump de- 
signs. For example, acids 
with high vapor pressure 
or high specific gravity 
must be pumped with lim- 
ited suction lifts and gen- 
erally require suction 
heads. The ideal answer 
is the standard Merse- 
metric” controlled volume 
pump. Pump drive and 
motor are mounted on the 
tank top, but the liquid 
end is completely submerged to a depth of up to four- 
teen feet. This same design feature also eliminates the 
need for tank connections below liquid level, and per- 
mits chemicals to be metered directly from storage. 

The maximum safety-minimum handling Merse- 
metric design is just about standard for metering sulfuric 
acid for demineralizer regeneration and pH control of 
cooling tower water and deaerator effluents. Capacities 
up to 218 gph, pressures up to 1200 psi. 











The Acid Metering System 


You can be fairly sure of making the right choice only 
if you consider all the factors. Here’s a convenient 
checklist of a few points that are often overlooked: 

@ Is the entire system corrosion-resistant . . . storage 
tank, suction and discharge piping, controlled vol- 
ume pump, and relief valve? 

@ Have you thoroughly considered the physical prop- 
erties of the liquid? High vapor pressure or high 
specific gravity liquids may demand a suction head. 

@ Have you considered plant and personnel safety 
under all possible conditions? 


@ Have you considered maintenance as well as first 
cost in determining the economics of the system? 


CHEMICAL INSTRUMENTATION SYSTEMS 
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One-inch F&P magnetic flowmeter measures wet process phosphoric acid to an accuracy of better than +1‘, independent 
of viscosity, density, or piping configuration at Baltimore, Maryland plant of Fertilizer Manufacturing Cooperative. 


MEASURE WET-PROCESS PHOSPHORIC ACID 
ACCURATELY with an F&P MAGNETIC FLOWMETER 


Talk about problem liquids! Wet-process phos- 
phorie is highly corrosive, carries about 0.6% 
suspended solids, and its viscosity varies all over the 
map with temperature. Differential pressure and 
other types of flowmeters can’t provide the reliable, 
high accuracy metering demanded in this service. 
NOW ... with the introduction of the Fischer & 
Porter magnetic flowmeter ... the problem is solved. 

Unlike conventional meters, the corrosion-proof, 
erosion-proof F&P magnetic flowmeter has no pockets 
or stagnant areas where solids can collect ... no 
obstructions to cause pressure drop. And rate of flow 
is measured to better than + 1% accuracy—independ- 
ent of viscosity, density, or turbulence. 


Other standard F&P features permit any F&P 
secondary instrument to be used with any F&P mag- 
netic flowmeter. No custom matching necessary. 
Recorders are ideally suited for either volumetric or 
gravimetric record-keeping. And a simple in-case 
adjustment provides the same accurate direct reading 
gravimetric measurements despite changes in specific 
gravity. 

Get the facts on the F&P magnetic flowmeter 
NOW! Contact the F&P field engineer nearest 
you, or write for Catalog 10D1416, Fischer & 
Porter Company, 559 County Line Road, Hat- 
boro, Pa. In Canada, write Fischer & Porter 
(Canada) Ltd., 2700 Jane St., Toronto, Ontario. 


Fp FISCHER & PORTER COMPANY COMPLETE PROCESS INSTRUMENTATION 


May 1959 


CIRCLE NO. 3 ON PAGE 89 3 








SPLIT-BODY LEVEL PRESSURE DIAPHRAGM 
VALVES CONTROLLERS REGULATORS CONTROL VALVES 


KEEP A FIRM HAND ON FLUID CONTROL 
WITH K&M VALVES ALL ALONG THE LINE 





From the complete: display’on the K & M shelf, you can — THREE TECHNICAL BULLETINS GIVE THE IMPORTANT 
select the best type of valve for every control job in the FACTS AND FIGURES. THEY’RE YOURS FOR THE ASKING. 
process line. You can, in fact, standardize entirely on K&M. 
That means simplified specification, ordering, maintenance. 


Especially maintenance. K & M engineers have put 
consistent design emphasis on field interchangeability of 
components. In a pinch, you can “borrow” an inner valve 
or a topworks assembly from a pressure regulator for use 
with a diaphragm motor valve. That’s what we mean by 
interchangeability. 


And because the K & M line is so diverse and inclusive, 






Bulletin 132 





ee 


Bulletin 401 








our field representatives are free to make unbiased sugges- Pressures Split-Body 
tions on the type of valve best suited to your requirements. Regulating Valves 
That can often mean substantial dollar savings all along Valves 
the- process line. —— Bulletin CV53 
4 al Standard 
Diaphragm- 
Operated 


Control Valves 


"—RIBLEY & MUELLER, INCORPORATED — 





Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 


Our 79th Year 


S.A, 1729 
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Cover Puoto: Standard 3-inch turbine flowmeter trans- 
mitter, Revere Corporation of America. Range—50 to 600 gpm. 
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KEEP YOUR PLANT DESERT-DRY 
WITH LECTRODRYERS. It’s like taking your 


plant to the desert if you eliminate unwanted moisture with Lectrodryers. 
Controls work smoothly and dependably when instruments are fed dry, 
clean air. Processes stay on the beam and product quality is consistently 
high, when the air, gases or organic liquids involved are dry. Desert dryness 
in warehouses safeguards products stored there. 

Lectrodryers dry to dewpoints below -110°F.—in volumes of a few cubic 
feet or thousands per hour. Operation can be fully automatic or manually 
controlled. Quite likely, there are standard units to suit your needs, or we 
can recommend special equipment. For this help, write Pittsburgh Lectro- 


dryer Division, McGraw-Edison Company, 356 32nd St., Pittsburgh 30, Pa. 
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Lectrodryer’ 


CIRCLE NO. 5 ON PAGE 89 




















ISA EXECUTIVE BOARD 





| rere President 
John Johnston, Jr. - President-elect, Secy. 
eS ae Past President 
Howard W. Hudson ............... Treasurer 
Thomas C. Wherry ........... Vice President 
Glen G. Gallagher ........... Vice President 
Philip A. Sprague ............ Vice President 
i - eae Vice President 
Willard A. Kates ....... Exec. Asst. Districts 
Benjamin W. Thomas. .Exec. Asst. Conferences 
Carl W. Gram, Jr. ....Vice President Dist | 
Charles A. Kohr ....Vice President Dist. 1{ 
J. Thomas Elder ....Vice President Dist. 11} 


George L. Keliner ....Vice President Dist. IV 
Gordon D. Carnegie ....Vice President Dist. V 


Glenn F. Brockett ....Vice President Dist. Vi 
John F. Draffen ...... Vice President Dist. Vit 
Be Be BO wo vcwesc Vice President Dist. Vili 
Adelbert Carpenter ...Vice President Dist. IX 
Joseph R. Rogers ...... Vice President Dist. X 


——PUBLICATIONS COMMITTEE—— 
Nathan Cohn, Chairman 


Jere E. Brophy os T. G. MacAnespie 
E. J. Durbin * John E. Read 
G. R. Feeley * Jeshua Stern 
Richard W. Jones @ Frank S. Swaney 
George W. Larson @ Richard A. Terry 


EDITORIAL ADVISORY BOARD 
——OF PUBLICATIONS COMMITTEE— 


E. J. Durbin, Chairman @ Irving Lefkowitz 
H. P. Kallen & C. A. Mabey 


EDITORIAL & BUSINESS STAFF 


William H. Kushnick, Publisher 

Charles W. Covey, Editor 

Ralph Stotsenburg, Advertising Sales Mgr. 
George A. Hall, Jr., Assistant Editor 
Virginia Kenny, Departments Editor 
Robert R. Scott, Art G Production 


ADVERTISING OFFICES——— 


Hartford, Conn. 


Richard N. Jorgenson, 
Eastern Sales Manager 
Oldfield 8-5977 
Westover Road 
Simsbury, Conn. 


Chicago, Ill. 
W. A. Cook, Richard G. Milford 
Russ Henriques 
Whitehall 4-2260 
161 E. Grand Ave. 
Chicago 11, Ill. 


Pittsburgh, Pa. 
ISA Journal 
ATlantic 1-3171 
313 Sixth Ave. 
Pittsburgh 22, Pa. 


Los Angeles, Calif, 


Karl Shull 

GRanite 7-8824 

608 Midvale Ave. 

Los Angeles 24, Calif. 


San Francisco, Calif. 
Fred W. Jameson 
Diamond 3-8806 
821 Edinburgh St. 
San Mateo, Calif. 

Charleston, S. C. 


Harry Becker 

Telephone: 3-4987 

P. O. Box 6385, Myers Branch 
Charleston, S. C. 


The ISA Journal is regularly indexed in the 
“Engineering Index Service” 
and “Applied Science & Technology Index” 


ISA Journal 




















—- = 


ta] 
=<=s 
~~ 


o 3333 
8 255528 3° 


Anke OS5S aeRO 
pa 





GPE Controls, Inc. presents 

an outstanding new advance in industrial 
automatic controls...the Rotojet® series 
of electro-hydraulic servo valves. 
Electrical input specifications include all 
ranges in current use. Total hysteresis 
is less than 0.2%. Single-stage output of 
4% g.p.m. at 1000 p.s.i. matches or exceeds 
most 2-stage units. Frequency response Is 


32 c.p.s. No filtration gen ei are 
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GS GEN “ RAL Write for descriptive literature 
Ovileole- PR E i I S | O N GPE Controls, INC. (formeriy Askania Regulator Company) 
240 East Ontario Street « Chicago 11, Illinois 
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CALL YOUR F/SHER/MAN 


Guides and bushings are Stellite faced to pre- 
vent seizing or galling. Guide posts are made 
extra large. This extra protection means longer 
life. 


CALL YOUR F/SHER/MAN 


Screwed-in seat rings are Stellite faced to elim- 
inate erosion and wire drawing. Fisher seal 
welds them in place to keep rings from work- 
ing loose and to prevent leakage past the 
threads. 
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CALL YOUR F/SHER/MAN 


Available in single or double ported body de- 
signs—one and two inch sizes in the single 
ported and two, three and four inch sizes in 
the double ported design. 


CALL YOUR F/SHER/MAN 


Use of a pressure sealed bonnet eliminates 
need for heavy, cumbersome flange heads. 
Head construction with or without cooling 
fins is available. 


CALL YOUR FISHER/MAN 
or write FISHER GOVERNOR COMPANY for 
complete information and literature. 


PIF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD 


FISHER GOVERNOR COMPANY 


Coraopolis, Pennsylvania / Woodstoc 
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The “Big Brains” Take Over With no more indication than a steady glow of indicator lights and 


Small, Smaller, Smallest 


Managerial Revolution 


Air-Conditioned Orbit 


Out Loud Read-Out 


May 1959 


a hum of electronic parts, early last month a Thompson-Ramo- 
Wooldridge RW-300 took over control of the processing on a nearly 
$4 million refining unit at the Texas Company’s huge Port Arthur 
Refinery, achieving closed-loop control on a full-scale plant op- 
eration. 

The “big brains” are taking over. At Little Gypsy, La., the Louisi- 
ana Light and Power Co. will use an electronic computer system 
built by Daystrom in a fully-automated electrical power station 
capable of supplying the electrical requirements of a city of 200,000. 
In the first commercial nuclear powerplant in France, located near 
Chinon, operation of the reactor will depend on information ob- 
tained by an RW-300, connected directly to the nuclear reactor 
instruments. 

Management of both Leeds and Northrup Co. and the Philco Corp. 
have expressed themselves “well pleased” with progress on a digital 
control computer for use with L&N instruments in process, electric 
and steampower control. 


Good goods comes in small packages—like the sugar-lump-size 
radio, using tiny micro modules that are 27 to the cubic inch, de- 
veloped by the Army Signal Corps. with RCA as prime contractor. 
Other RCA miniatures: a logic-circuit element, the basic building 
block of computers, so small that 100 million fit into one cubic 
foot; thimble size electron tubes for home, industry and defense. 


Widespread use of electronic systems in commerce and industry 
is bringing about “a new managerial revolution”, claims Dr. E. W. 
Engstrom, senior executive vice-president of RCA. With the in- 
creasing use of high-speed electronic data-processing systems, “ulti- 
mately, management will effect changes in production and dis- 
tribution through a system fully controlled or programed by elec- 
tronic means.” 
= 


The first man to orbit the earth, in Project Mercury’s manned 
satellite, will be enveloped in an atmosphere of pure oxygen at a 
simulated pressure altitude of 25,000 feet, 4000 feet lower than 
the peak of Mount Everest. Orbiting 120 miles out in space, he’ll 
be protected from the near-vacuum atmosphere by a 28-hour sup- 
ply of oxygen for breathing purposes that will also cool and pres- 
surize the capsule and the astronaut’s suit. Details of the environ- 
mental control system were released by the Garrett Corporation’s 
AiResearch Division, which will supply the system. AiResearch also 
contracted to supply the environmental control system for X-15, 
in which pure nitrogen is used to cool and pressurize the pilot of 
the vehicle. 
e 


You may be hearing voices soon — feminine voices — emanating 
from Cubic Corporation’s talking digital voltmeter. The new volt- 
meter reads out in visual digital display, and at the same time a 


soothing feminine voice states the voltage, including polarity and 
the decimal. Continued on Page 11 
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First Digital Voltmeter With 
Mathematically Perfect Logi sa oe a 
y C g z C see CHART 
The few steps required by the 
NLS V-34 to make a typical 
measurement (3rd column) are 
compared with the many re- 
quired by competitive meters. 
Note the blue: “‘needless nines” 
in the middle column. 
COMPETI- 
NO. OF TIVE NLS 
STEPS METERS V-34 
The first stepping switch voltmeter with mathemati- 
cally perfect logic . . . and the first to be completely . + = 
transistorized! It’s the NLS V-34, the latest instrument 1 +.8889 | —. 
to be developed by the originators of the digital volt- . +.8880 | —.9888 
meter. The exclusive new digital logic of the NLS V-34 3 +.8890 | —.0888 
allows readings to be made without cycling stepping 4 +.8800 | —.1888 
switches through all nine positions in each decade. For 5 +.8900 | —.1988 
the first time, “needless nines” are eliminated . . . the 6 +.8000 | —.1088 
result: longer switch life and shorter measuring time. 7 +.9000 | —.1188 
Check the exclusive features listed below. 8 4.0000 | —.1198 
9 —.0000 | —.1108 
10 —.0001 | —.1118 
"NO NEEDLESS NINES” eae 
: 12 —.0003 | —.1110 
13 —.0004 | —.1111 
FOR FASTER MEASUREMENTS AND GREATEST RELIABILITY 14 0005 
| 15 | —.0006 7X 
16 —.0007 rs 
MATHEMATICALLY PERFECT LOGIC —No numbers change 17 —.0008 ” 
that absolutely do not have to change. Stable measure- 18 —.0009 = 
ments can be made of varying voltages. 19 —.0019 3 
STEPPING SWITCHES SEALED IN OIL — Each stepping switch 20 | —.0029 = 
is mounted in an individual oil-filled container. No 21 —.0039 = 
manual lubrication needed. Oil bath extends life by 22 —.0049 > 
factor of ten. 23 —.0059 wn 
PLUG-IN STEPPING SWITCH MODULES — Stepping switches 24 —.006 9 us 
can be replaced as quickly as plugging in the meter. 25 —.0079 = 
FIRST COMPLETELY TRANSISTORIZED DIGITAL VOLTMETER — 26 a = 
Even logic functions are performed by semi-conductors. 27 —.00 2 
Switch points reduced to one-half those required by 28 —.0199 5 
“completely transistorized” competitive meters. Only 29 —.02 99 Zz 
the NLS V-34 is transistorized to the fullest possible 30 —.03 99 = 
extent. 31 —.0499 = 
SPECIFICATIONS 32 —.05 99 = 
Range to +1000 volts . . . Ratio to +.9999 .. . 10 Megohm 33 —.06 99 = 
input impedance . . . 0.01% accuracy ... Automatic range and 34 —.07 99 9 
polarity changing . . . five-digit model also available. 
35 —.08 99 “ 
36 — 03 3 
Write today for complete information on the NLS V-34. 37 —,.1 999 uu 
= 
38 —109 a 
Originators of the Digital Voltmeter 39 —.11 99 2 
40 | —109} & 
non-linear systems, 41 | -ag} & 
i" 42 | —.1110 as 
BIRCe. DEL MAR (San Diego), CALIFORNIA 43 —.1111 = 
NLS —The Digital Voltmeter That Works...And Works...And Works! 
10 CIRCLE NO. 8 ON PAGE 89 ISA Journal 
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Award Winners American Bosch Arma Corp., engaged in the design and develop- 


Growth 


Mergers 


Expansion 


Contracts 


ment of such military equipment as inertial navigation systems 
and fire-control systems, received the first Annual Award for 
Outstanding Industrial Achievement sponsored by the Mitchel 
Squadron Air Force Association. 

General Precision Laboratories “went Hollywood,” last month. 
Willy Borberg of GPL received a Class Three Award from the 
Academy of Motion Picture Arts and Sciences for his development 
of a Hi-Speed intermittent movement for the 35mm Simplex X-L 
motion picture projector. 


oe 
J 


The boom is on in the instrument field, with no signs of leveling 
off. Thirteen years ago, the electronics components industry num- 
bered little more than 100 manufacturers with sales volume of 
$305 mllion. Today there are thousands of firms with a sales vol- 
ume, in 1958, of $2,800,000,000., and makers wager that ’59 sales 
will exceed the $3 billion mark. Paradoxically, small firms some- 
times edge out the giants. Smaller firms can offer fast service, 
specialization and other advantages that the ponderous giants can’t 
meet. 
& 


Cenco Instruments, makers of scientific instruments for industry 
and education, has acquired the privately-owned Atomic Labs of 
Berkeley, Cal., which also makes scientific instruments... Varian 
Associates has acquired an 80% interest in Bomac Labs of Bev- 
erly, Mass....Meriam Instrument Co. has announced acquisition 
of I-L-S Instrument Corp., Cleveland, manufacturers of special 
electronic instrumentation ...The Board of Directors of U. S. Semi- 
conductor Products, Phoenix, unanimously voted for the outright 
purchase of the company by Topp Industries of California... Metals 
& Controls stockholders have approved the firm’s merger into Texas 
Instruments. 


Kearfott Company, Clifton, N. J., will build a million-dollar build- 
ing to house projects for design and development of aircraft/mis- 
sile components and systems... Ainslie Corp., designers and manu- 
facturers of microwave antennas, will move from Quincy, Mass., 
to expanded quarters in South Braintree...Sperry Gyroscope 
bought a new building on Long Island for the expanding Polaris 
program...Cubic Corporation will expand its commercial prod- 
ucts activities...Infrared Industries, Waltham, Mass., has expand- 
ed facilities for research, engineering and production of infrared 
detectors. 


Varian Associates have received an order from the Danish Atomic 
Energy Commission for an electron linear accelerator for the Niels 
Bohr Laboratory, Copenhagen, to use in food processing and a broad 
program of research... Magnetic Research Corp., Hawthorne, Cal., 
has been awarded a $109,800 U. S. Army contract for d-c ampli- 
fiers... Perkin Engineering Corp., El Segundo, Cal., will design 
and manufacture an 8000 kw industrial silicon rectifier for a major 
national chemical company, under terms of a recently announced 
contract...Clary Dynamics has received an initial $115,000 order 
from Consolidated Systems Corp., for design, development and pro- 
duction of regulators and valves for use in ground-support systems. 


1] 








12 








ACTIONATOR* heavy-duty electric 
motors operate slip stem valves 


Use the powerful new ACTIONATOR indus- 
trial type motors to operate vertical acting 
stem valves having lifts of 14 inch through 
11% inches. Double-ended shaft can also 
simultaneously operate butterfly valves, 
rotary stem valves and other devices 
through suitable linkages. 


ACTIONATOR motors are available with a 
variety of speeds, from 7.4 to 120 seconds 
full-stroke operation. The high speed per- 
mits use with pulse-type controllers such 
as those used in radiant tube firing. Torque 
ratings range to 200 
inch/Ibs. 


Other features include 
built-in linkage and 
strain relief, mounting 
yoke, and enclosed termi- 


*Trademark 


Choose valve bodies to work 
with ACTIONATOR motors from 
Honeywell's complete line of 
single-seated, double-seated 
and three-way types. 


nals with gasketed housing to meet JIC 
specifications. 


Models are available with two-position, 
floating and proportional control. Optional 
models can include either one or two cam- 
operated, internally mounted switches for 
a variety of dual switching purposes. The 
compact assembly is self-supporting and 
requires no auxiliary mounting bracket. 
Other ACTIONATOR motors are available 
for use with rotary shaft type valves, 
dampers, louvers, or other final control 
elements. 


Get complete details from your nearby 
Honeywell field engineer. Call him today 
... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
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NOW EXCLUSIVELY VACUUM MELTED 
KARMA High Resistance Alloy 


THERLO Glass Sealing Alloy 


This dramatic “first” in the manufacture of nickel alloys by 
Driver-Harris has been achieved by expanded vacuum melt- 
ing capacity. It is still another example of our continued 
leadership in producing electrical and electronic nickel alloys 
of the highest purity. 


D-H vacuum melting produces alloys of higher ductility and 
tensile properties. These are achieved by greatly reducing 
inclusions, especially oxides and nitrides. Other direct bene- 


VACUUM MELTED KARMA* High Resistance Wire 
The temperature coefficient of superior KARMA resistance 
wire has been improved to less than +10 parts per million 
from —60°C. to +125°C. Higher stability and linearity are 
added to these important properties. 

e Low thermal EMF against copper (equaled only by 

Manganin) 

e Improved ductility 

e High resistance to oxidation 

e Wire sizes down to .0005” 

e 800 ohms per circular mil foot 








DRIVER-HARRIS COMPANY A;,. 


HARRISON, NEW JERSEY .- 
Distributor; ANGUS-CAMPBELL, INC., Los Angeles, San Francisco 


May 1959 


BRANCHES: Chicago, Detroit, Cleveland, Louisville 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


fits are elimination of gas, not only from the surface but 
from the entire mass, and general improvement in the elec- 
trical, electronic and mechanical properties to meet critical 
specifications. 

For additional information about Karma, Therlo and the 
other 130 high-nickel alloys manufactured by Driver-Harris, 


write for a copy of the D-H Alloy Manual. 
*T.M. Reg. U.S. Pat. Off. 


VACUUM MELTED THERLO* Glass Sealing Alloy 


Improved workability is the major result of vacuum melting 
THERLO...the long established cobalt, nickel, iron alloy 
for sealing to hard or thermal shock resistant glass. 
THERLO also: 
e Produces a permanent vacuum-tight seal with simple 
oxidation procedure 
e Resists mercury 
e Is readily machined and formed—deep drawn or spun 
e Can be welded, soldered, brazed 
e Is available as rod, wire, strip, sheet foil—and in 
special shapes 








ort ALLony 






CIRCLE NO. 10 ON PAGE 89 13 











; . 
--Presentin ae 
A ght OC tay, 
see pp A 
P _ ‘ 























5 


NSTRUMENT SOCIETY ot AMERICA 


14th Annual Conference and Exhibit anternartiona) 


SEPTEMBER 21-25 
INTERNATIONAL AMPHITHEATRE + CHICAGO 


THE GREATEST INSTRUMENTATION CONFERENCE AND EXHIBIT IN THE WORLD 


CONFERENCES EXHIBITS 3 
a] 
Educators, executives, instrument engineers, , - 
technicians and scientists will speak and par- The great Chicago Amphitheater will house the 4 
ticipate at conferences, workshops and clinics— internationally recognized industry show for in- ’ 
© ISA International Conference follows IFAC strumentation and automatic controls— ‘| 
(Committee on International Federation Au- — 
tomatic Control) meeting. Important IFAC e Acknowledged by the Who’s Who of indus- oa 
members will present papers at the ISA Con- try as the best medium for presenting the oy 
ference. products and services of the vital new tech- 
® Technical Department Conference subjects nology. 
yates ... Data Handling—Computers—In- e An unprecedented opportunity to see all the 3 
ustrial Photography—Feedback Control Sys- latest ducts Gesleved—th A ; 
tems — Analysis Instrumentation — Physical eS PCCERS Cees We HOWE eum 
“ ae nat t demonstrated. Keep pace with the 
and Mechanical Measurements — Precision eee f inst “ 
Standards... and many others. progress oF tnstrumentatten. 2 
® Industry Department Conference subjects in- @ The only opportunity this year to meet and : 
clude ... Aeronautical—Nuclear—Chemical talk ... in one place ... at one time .. . with = 
and Petroleum — Metals and Ceramics — many of the people who count in the instru- ° 
Transportation — Food — Pulp and Paper — mentation industry. 
Management and Economics ... and others. 
® Instrumentation Clinics . .. Maintenance 
Workshops. 
For additional information contact For additional exhibit information contact 
William H. Kushnick, Executive Director Fred J. Tabery, Exhibit Manager, 
Instrument Society of America, Instrument Society of America, 
313 Sixth Avenue, Pittsburgh 22, 3443 South Hill Street, Los Angeles 7, 
Pennsylvania, ATlantic 1-3171. California, Richmond 9-1091. 
PLAN TO ATTEND ... MAKE RESERVATIONS NOW 
14 CIRCLE NO. 11 ON PACE 89 ISA Journal 
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Why Skinner V5 solenoid valves are 
solving so many control problems 


Application: The Leland-Gifford 
nine-unit hydraulic drilling machine 
used for drilling crankshafts uses two- 
way Skinner V5 valves to control the 
flow of coolant at each operating sta- 
tion of the fixture. 





ace 

Skinner stainless steel V5 valves 
are offered in two- and three-way con- 
struction, normally open, normally 
closed, directional control, multi-di- 
rectional, quick exhaust. Orifices: 
1/32” to 3/8"; NPT ports: 1/8”, 
1/4”, and 3/8”; pressure ratings: to 
3000 psi. Explosionproof models UL 
approved for both Class 1, Group D 
and Class 2, Groups F and G are 
available. 





Automatic coolant operation: The 
Skinner V5 2-way normally closed 
valves are wired so that at the start 
of the drilling operation the valves are 
energized causing coolant to flow be- 
fore the drill starts its drilling pass. 
When the cycle is complete the drill 
retracts, the valves are de-energized 
and the flow of coolant is halted. 





Engineered to highest UL stand- 
ards: Body and internal parts of fre- 
quently copied V5 valve are stainless 
steel and, thus, corrosion - resistant. 
Durable, compressible inserts of soft 
synthetic materials insure bubbletight 
operation. Orifice seats have radius 
with well-rounded contact area and 
high finish for long insert life. 


Simple maintenance and repair: 
The design of Skinner V5 valves per- 
mits hand disassembly for cleaning 
without removal of the valve from the 
line. Coils, housings, plungers, sleeves 
are interchangeable and easily replaced. 





100% tested. Prior to shipment, 
every VS valve is tested for both in- 
ternal and external leakage under full 
pressure conditions with modern, sen- 


sitive detecting equipment. In_ these 
laboratory tests Skinner V5 valves 
regularly get over 20-million cycles 
without leakage. And these results are 
constantly proving out in service. 





Skinner solenoid valves are distributed nationally. 
For complete information, contact a Skinner Representative 


listed in the Yellow Pages or write us at Dept. 





ies eed 4d ply DIVISION NEW BRITAIN 
ce oe ie toe CONNECTICUT 
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Control 


UEKY Ay 
safely, 
accurately 


... Yours for the asking 
Take advantage of Victor's 
long experience with high 
pressure gas regulation to 
help solve your special 
problems involving flow 
rates, delivery pressures, 
corrosive fluids and tem 
perature compensation. 
Write, wire or phone us 
today. No obligation. 





You get precise regulation of high pressure gases with large flow rates, because Victor employs gas 
pressure to control the regulating diaphragm. The result is accurate delivery from 5 to 15,000 psi with 
inlet pressures to 15,000 psi . . . plus ability to obtain flows in excess of 50,000 scfm at maximum inlet 
and outlet pressures. Chart below shows operating range of standard models. 


MODEL MAX. INLET MAX. OUTLET FEATURES MAX. FLOW 
NO. PSI PSI SCFM 


GD10 3,600 500 Single adjustment regulator contr: 250 
GD30 2,500 2,500 Load & bleed valve contro 400 
GD31 3,600 3,600 Load & bleed valve contro 600 
GD61C 2,500 2,500 Load & bleed valve contro 170 
GD62C 3,600 3,600 Load & bieed valve contro 200 
GD65 6,000 6,000 Load le ve contro 250 
GD65C 7,000 7,000 Load lee valve contro 250 
GD80A 5,000 5,000 Load & bleed valve contro 500 
GD8I1A 10,000 10,000 Load & bleed valve contro 800 
GD86R 10,000 10,000 For remote control only 1,200 
GD100R 6,000 6,000 For remote contro! only 20,000 
GD100 6,000 6,000 Load & bleed valve control 20,000 
GD200 6,000 6,000 Load & bleed valve contro 50,000 
GD700 7,000 7,000 Single —— control; 250 
SR10 3,600 1,000 Small, spring loaded regulator s 
LR20B 7,000 7,000 Spring loaded regulator; self relieving 2 
LR20BSS 10,000 10,000 Spring loaded; stainless steel 2 
LV10 7,000 7,000 Loader valve control 15 
BPRIO 7,000 7,000 Back pressure regulator 2 


Operating temperature range: —67 F. to +250 F. 


All models listed are field proved. Most are designed for panel mounting or remote control. They regu- 
late all non-corrosive gases, including oxygen. Stainless steel models available for corrosive gases and 
pressures above 10,000 psi. For complete specifications, write for Victor High Pressure Regulator sheets. 


VICIOR EQUIPMENI COMPANY iis: 


os rs Mfrs. of High Pressure and Large Volume Gas Regulators; welding & cutting equipment; hardfacing rods; 
blasting nozzles; cobalt & tungsten castings; straight-line and shape cutting machines. 


844 Folsom St., San Francisco 7 » 3821 Santa Fe Avenue, Los Angeles 58 + 1145 E. 76th St., Chicago 19 
J. C. Menzies & Co., Wholly-Owned Subsidiary 
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Standby time is no problem with the new, cool (all-transistorized) Mincom C-100. No blowers 
necessary — and the new VMincom Mode! C-100 Instrumentation Recorder/Reproducer is particu- 
larly new in its simplicity and reliability. Six speeds record frequencies from 50 cps to 100 kc. Only 
500 watts input for 14-track system. No mechanical brakes. Only 0.1% flutter and wow. Instant 
push-button speed control, no belt changes. Interested? Write Mincom for specifications today. 


E> ... WHERE RESEARCH IS THE KEY TO TOMORROW 


> % 


MINCOM owision Minnesota [finine ano JYfanuracturinc company 


2049 SOUTH BARRINGTON AVENUE ¢ LOS ANGELES 25, CALIFORNIA « TELETYPE: WEST LOS ANGELES 6742 
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Process engineer at Sun Oil Refinery examining temperature measurements from “Ceramo” thermocouples. 


j Thermocouples Help Sun Oil 
Prevent Furnace Tube Failure 


Thermo Electric's Versatile ‘“‘Ceramo" Solves Another Problem 


The Sun Oil Company refinery at Marcus Hook, Pa., found 
the answer to a difficult problem—preventing tube failure 
in their process heaters—with T-E’s ‘“Ceramo-Couples.” 
As coking and scaling build up within these tubes, heat 
transfer is reduced and tube temperatures rise. Unchecked, 
this condition can eventually result in costly, unscheduled 
shutdowns and potentially dangerous tube rupture. 


Sun Oil also had another problem—rapid thermocouple 
failure. To measure tube skin temperatures from 500— 
1200° F. and withstand furnace temperatures to 1800° F., 
they were using 8-gage, insulated, pencil-type T/C’s with- 
out protection tubes. Wires became brittle and soon broke. 
Hot junctions separated from the tube wall and read gas 
instead of tube temperatures. Process engineers had no 
confidence in readings. Costly, time-consuming installa- 
tion of new T/C’s was needed after every furnace shut-down. 


Sun Oil went looking for a better thermocouple. They 
found it in T-E’s ““Ceramo”’—ceramic insulated conduc- 
tors encased in overall metal sheathing. Their 3/16” O. D. 
“Ceramo-Couples” have 20-gage Chromel-Alumel con- 
ductors and stainless steel sheathing. Thermocouple life 
was greatly increased, replacement was cut in half. 
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Reliable readings from “Ceramo” permitted operation of 
thereby increas- 





process heaters at higher temperatures 
ing production. “Ceramo’s”’ ability to be bent on a small 
radius without shorting or grounding simplified installa- 
tion. And “Ceramo”’ flexed with the differential motion 
between tubes and furnace walls. 


Sun Oil now has about 300 “Ceramo-Couples” in use at 
Marcus Hook in 5 to 32 ft. lengths. During the 5 years 
“Ceramo” has been in use, Sun Oil has had no furnace 
tube failure or unscheduled shut-downs from faulty 


temperatu re measurement. 


If you have problems of high temperature, moisture, 
abrasion, corrosion or difficult installation, investigate 
T-E’s “Ceramo.” Only “Ceramo” has the quality of 
materials and construction to meet all these needs. 


Write For EDS-45-D 





Thermo Electric CO., INC. 


SADDLE BROOK, NEW JERSEY 
In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ontario 
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Here it is! 


Honeywell’s new ElectriK Tel-O-Set* system 
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No line power connections in the field. The ElectriK Tel-O-Set system requires no 
external power at any field-mounted device and uses only two wires between 





it and the control room. These two wires form a series circuit that carries the es 
measurement or control signal as well as the system’s power. The only line 
power connection is made at the receiver. 

Two-wire transmission sharply reduces installation costs. Add this to 


the fact that the ElectriK Tel-O-Set system’s d-c transmission eliminates the 
need for shielding the wires, and you have the simplest, most economical 
installation possible. 


*Trade name, Minneapolis-Honeywell Regulator Company 





COMPARE ElectriK Tel-O-Set WITH ANY OTHER ELECTRIC CONTROL SYSTEM! 

























Here it 1s! 


the new ElectriK Tel-O-Set system...newest advance 


A complete, integrated line... 


Control any industrial process with the ElectrikK 

‘el-O-Set system. It has been designed as a com- 
plete system, rather than as a collection of indi- 
vidual instruments. The line consists of 22 major 
units which permit local and centralized data 
presentation, adjustable cascade control, ratio 
control, and many other auxiliary functions. 
ElectriK Tel-O-Set transducers make the line 
completely compatible with your present pneu- 
matic instruments. 


... built for industry 


Die-cast aluminum cases and stainless steel com- 
ponents are used throughout the line to withstand 
the rough handling and demanding environments 
of industrial applications. Standardized compo- 
nents, together with extensive use of quick-connect 
and plug-in design, mean ready interchangeability 
of parts, reduced spare parts inventory, easy main- 
tenance. The modular, or “‘building block”’ concept 
is employed throughout for maximum flexibility, 
with all components needed for a particular func- 


} 


tion housed in a single case. 





TRANSMITTER RECORDER CONTROLLER VAL 





























120 Vac 
t 

y 

« 

” 

J 

4-20ma dc S$ 
All process and external electric connections to ElectriK All receivers, from single-point indicator without control Al 
Tel-O-Set field-mounted transmitters are entirely isolated to two-pen ratio-cascade control station, are housed in tro 
from inside the case . . . to permit installation without the same case and all use the same panel cutout of an 
the need for instrument department supervision. 5% x 6 inches. Controllers can be mounted with adjust- on 
ments in front or back of panel. sir 





Choice of three cases 


for field-mounted ElectriK 
Tel-O-Set units: Weather- 
proof (left) for Division 2 
locations; relay rack (cen- 
ter) for mounting four 
abreast in a 19-inch rack, 
and explosion-proof (right) 
for Division 1 locations. All 
are completely transistor- 
ized and have quick-con- 
nect electric and pneu- 
matic plugs. 


COMPARE ElectriK Tel-O-Set* WITH ANY OTHER ELECTRIC CONTROL SYSTEM! 
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ince] in industrial process control 
SYSTEM 


_.. this is how it works COMPONENTS 


com- } The basic ElectriK Tel-O-Set system consists of a transmitter, 


itand receiver, controller and final control element, usually a valve. Transmitters 

1ents The transmitter measures any process variable, translates it Process pressure to current (PP/I) 
mpo- into a standard 4 to 20 milliampere direct current signal, and Diffeventiol preasase to curvent 
inect transmits to the receiver through a pair of copper wires. The (A P/T) 

ility receiver indicates or records the signal in terms of the actual Millivolt t MV/I 

1ain- value of the process variable, compares it with a predetermined ij ilivolt to current | /1) 

cept set-point, and sends the difference to the controller as an error 

lity, signal. The controller then converts this into a corrective 4-20 Recorders 

unc- milliampere output to operate the control valve—again trans- Single or two-gen secentens 


mitting over a single pair of copper wires. 





Single or two-pen recording control- 
lers with control, including simple 
cascade, on one pen 





Two-pen recording controllers with 
ratio or cascade control on one pen 


VALVE OPERATOR 
Indicators 
One pointer, with or without control 


Milliammeter, with or without 
manual loading 


Controllers 


Two mode and three mode 


Final Control Elements 


Current to pressure (I/P) valve 
operator 


Electro-pneumatic positioner 


Electro-hydraulic actuator 


Transducers 

P/I: 3-15 psi to 4-20 ma de 
4-20 ma de I/P: 4-20 ma dc to 3-15 psi 
All ElectriK Tel-O-Set field-mounted units . . . whether I/F: 4-20 ma dc to frequency 


transmitter, transducer, or valve actuator . . . operate at 
ambient temperatures of —40 to 150°F. They all work 
on the same force-balance principle and use many 
similar components. 


F/I: frequency to 4-20 ma de 








Transistors... for greatest reliability 
Transistors are used throughout the ElectriK Tel-O-Set line 


to assure utmost dependability. Since transistors require no Honeywell 
| power for operation other than that of the signal being trans- 
mitted, no external transmitter power is required. The 4-20 . oa 4 
ma d-c signal used in the system is consistent with optimum H Tut WE Coutrol 
woutrw | 


transistor performance. . .eliminates line resistance difficulties. 



















Here it is! 


All ElectriK Tel-O-Set transmitters, receivers and final 
control elements operate on a simple force-balance 
principle ...a principle that increases accuracy and 
dynamic response by decreasing hysteresis effects and 
sensitivity to ambient conditions. 


input 
Force 


Detector 


JW 


Magnet 
Unit 


4-20moa dc 


Pivot Output 


Oscillator 








(50-T-14) 
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Get complete details from your nearby Honeywell 
field engineer. Call him today .. . he’s as near as 
your phone. 

MINNEAPOLIS-HONEYWELL 

21 Penn St., Fall River, Mass. 


FR 2800 227M 


The high accuracy and swift response you want 
.. assured by this simple force-balance principle 


that underlies all ElectriK Tel-O-Set instruments 


The force balance circuit has four basic parts—a 
beam, detector, oscillator, and magnet unit. Input 
force deflects the pivoted beam. This changes the gap 
in the detector, which consists of two pieces of ferrite; 
one mounted on the beam, the other on the chassis. As 
the spacing between the two pieces of ferrite changes, 
there’s a proportionate change in the inductance of the 
coil which is wrapped around the stationary portion of 
the detector. When this happens, the oscillator changes 
its output accordingly, between 4 and 20 milliamperes. 
This current is fed back to the magnet unit, producing 
a force on the beam that is equal and opposite to the 
input force, limiting full-scale beam motion to approxi- 
mately one-thousandth of an inch. 





Simplified maintenance 


The use of common parts like the basic detector, oscil- 
lator, and magnet units throughout the ElectriK Tel-O-Set 
line is an enormous maintenance advantage—as is 
the extensive use of quick-connect and plug-in 
components. All adjustments are quickly and easily 
accessible, either externally or just inside the case. 
Even the explosion-proof housings have external zero 
adjustments. Most process and external electrical 
connections are of quick-connect design, and are 
isolated from the inside of the various 
so that your installation crews can install 


entirely 
CASOS 5:51 
the instruments without standby supervision. 





OTHER ELECTRIC CONTROL SYSTEM! 


Honeywell 


of 
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UGE BUYING 


TODAY... 


can help cut your gauge maintenance costs 


Been taking gauges pretty much for granted? As to the price you pay, 
accuracy you buy, performance you get . . . gauges you use and their 
maintenance costs? Maybe it’s time for a closer look at the United 
States Gauge line and how it can streamline buying. USG features the 
most comprehensive line of indicating dial pressure gauges you can 
draw on... in range of case styles, materials and sizes, in pressure 
ranges and in price . . . up to the finest gauges money can buy. The 
completeness of the USG line can help you avoid over-buying, under- 
buying, help you get exactly the gauge performance you pay for . 

from one source! As shown at right, exclusive USG design features even 
help cut maintenance costs. Check your USG distributor for your next 
gauge requirement. See the Yellow Pages, or write for catalogs and 


name of your nearest USG distributor, today. 


UNITED STATES GAUGE 


Division of American Machine and Metals, Inc., Sellersville, Pa. 





0 





a “ 

NOTE that with a USG Supergauge®, com- 
plete recalibrations can be made faster 
than with any other process gauge. For 
example: “zero shift” adjustments are 
made from the front with gauge in operat- 
ing position, and without removing pointer 
from the shaft. 





NOTE that with USG Mono-Unit design, 
internals are in one assembly which lifts 
out intact. Legend on dial gives full infor- 
mation for instant identification of model 
number and materials in components. 
More maintenance minutes saved! 





NOTE that with USG Arc-Loc® movement, 
corrections for “scale shape” (linearity) 
errors and “range” adjustments are both 
made from the rear; no need to remove 
pointer and dial. USG’s unique locking 
method eliminates creep during locking, 
saves more time! USG Supergauges meet 
A.S.A. standards for Grade AA Test 
Gauges, including accuracy to % of 1%. 
Write for Catalog 1819. 


SAVINGS IN USG A-LINE, TOO! 
Premium gauge construction at savings up 
to 40% of premium prices! Major econ- 
omies in pressure measurement where 
you may now be buying more gauge than 
you need! Meets A.S.A. Grade A stand- 
ards, including accuracy of 1%. Wide 
choice of options. Has Supergauge Mono- 
Unit design—cuts recalibration time. 
Write for Catalog 305. 
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You 
should 
know! 


SERVRITE 
Thermocouple Wire 
with 
BONDED STAPLE INSULATION 


Many inherent advantages of this 
newly developed bonded staple yarn 
insulation make it adaptable to a 
wide range of applications. It is 
suitable for continuous use at tem- 
peratures up to 1200° F. and in 
adverse atmospheric conditions. It 
is flexible, tough, and does not 
powder. 

Gordon’s research and product 
development laboratory has worked 
out the application of bonded staple 
yarn to thermocouple wire and, now, 
offers to industry any SERV-RITE 
thermocouple wire or thermocouple 
extension wire with this new insula- 
tion. The commonly used wires are 
available for delivery from stock. 

Gordon service engineers shall be 
glad to advise on the use of this new 
insulation in your particular appli- 
cations. Write for full particulars. 


Ask for Bulletin No. 1200-1 
This bulletin gives the advantages of 
bonded staple yarn insulation and order- 
ing information on several commonly 
used wires. 


8617 


CLAUD S. GORDON CO. 


Manufacturers © Engineers ® Distributors 





623 West 30th Street, Chicago 16, Illinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
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Your Russian Competitor 


The keynote address to the 2nd ISA 
Chemical & Petroleum Symposium, 
St. Louis, April 6th, carries a potent 
personal warning to each American 
instrument engineer, and a challenge 
to his future personal performance. 
The following is an abstract from this 
splendid address by H. K. Nason, 
vice president—research and engineer- 
ing, Monsanto Chemical Company. 


We American instrument engineers 
have important incentives for progress, 
which, while not immediately obvi- 
ous, affect us all. Workers in science 
and technology, particularly in instru- 
mentation and controls, are especially 
aware of current trends, and can ap- 
preciate Oscar Wilde’s remark—"Civ- 
ilization requires slaves. Unless there 
are slaves to do the ugly, horrible, 
uninteresting work, culture and con- 
templation become impossible. Hu- 
man slavery is wrong, insecure, and 
demoralizing. On the slavery of the 
machine, the future of the world de- 
pends.” Our industrial civilization has 
been built by the mechanical slaves 
that we have created. 

Through instrumentation, we give 
intelligent guidance to our salves, the 
machines. Thus. we who control the 
machines are under a certain moral 
obligation, I think, to be responsible 
directors, and to predict and prepare 
for the problems of the future. 


The Initiative No Longer Ours 


I think two basic factors must af- 
fect our efforts. First: the pressure of 
our explosive growth of population 
and economy, with its constant de- 
mand for more of everything—a de- 
mand for quantity. Second: competi- 
tive pressure, especially from Russia. 
This competition is not only tech- 
nological, but political as well—more 
a pressure for quality than quantity. 
Familiar events illustrate the close 
connection between technology and 
methods by which political advantages 
are obtained. Thus. non-technical fac- 
tors and events may dictate the direc- 
tion of our efforts; we cannot always 
retain the initiative nor the ability 
to choose our paths nor rate of prog- 
ress. 


Consider population pressure: the 
number of people in the world is 
doubling every 35 years or less; not so 
long ago, this occurred every 150 
years. It is not only the absolute num- 
ber which increases, but population 
growth is accelerating! Not only will 
there be more people, but the ratio of 
workers to the total population is de- 
creasing because the percentages of 
old and young people are increasing. 
Fewer workers will have to support 
more people. 

So, we shall have to depend more 
and more on our slaves, the machines. 
Instrumentation and control certainly 
will be used in the highest degree. It 
is pleasant to realize that our instru- 
ment-engineering efforts are socially 
desirable and that this need for them 
provides us a certain amount of job 
security. 


But we are not the only ones 
to realize the power of mechan- 
ical slaves. The Russians make 
no secret about their intentions 
in this matter. Says Krushchev: 
“We declare war on you —in 
the peaceful field of trade. We 
will win over the United States 
... We are relentless, and it will 
prove the superiority of our sys- 
tem. 


These are not idle words. Russian 
engineers and technicians are imple- 
menting them with skill and energy. 
Consider these examples written in 
the September 1958 Harper's Maga- 
zine by W. A. Nielson: 

“In the first quarter of 1959 the Sino- 
Soviet bloc produced more steel than 
the United States, for the first time!” 
“In India, a 1,000,000-ton steel plant 
built by the USSR is nearly complete. 
Engineering and equipment are good.” 
“Sales of high-quality Russian alumi- 
num in Great Britain caused a 2¢/lb 
price cut by American companies.” 
“In July 1958 the USSR offered Ar- 
gentina $100 million in equipment 
for oil development.” 

While Soviet industry does not yet 
equal ours, it can compete already in 
some areas: the Soviet economy is 
expanding at an overall rate of 6% 
per year; their annual increase in in- 
dustrial output is 10%—ours, 4%; 
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systems offer you 
the widest recording ranges available 


Versatile “recti/riter” recorders, both Single and Dual FULL SCALE RANGES—Accessory scales give quantities 
channel, have established new standards for reading per division equal to decimal multiples or sub-multiples of 
ease, full-scale accuracy, and up-front operator conven- 1, 2, and 5 in keeping with standard 50-division chart 
iences. Now, the applicability of the “recti/riter,” or other of recorders. 

graphic recorders of one-milliampere sensitivity, is ex- ACCURACY—Combined recorder-accessory response departs 
tended to the widest practical limits by the use of Series from true value at any point not more than 2 per cent of 
300 accessories, which presently include models: the full scale value. 


= SS Ve eee a 
e 
e 


301 DC AMPLIFIER 353 LINE VOLTAGE MONITOR POWER REQUIREMENTS—No auxiliary power required 
350 MULTI-VOLTAGE MONITOR 354 LINE CURRENT MONITOR for transducer accessories . . . a 45-volt battery or optional 
351 AC MULTI-CURRENT MONITOR 333 LINE SERVICE MONITOR AC supply is used with the DC Amplifier. 
352 LINE FREQUENCY MONITOR (a single-package combination ae : : 

of 352, 353, and 354) SIZE—Aluminum cases 242” H., 7/2” W., 10” D. (Monitors 


may be mounted inside as integral part of recorders.) Mount- 
ings are available for relay racks, flush mounting, portable, 
or desk use. 


Only the “recti/riter” systems, recorders and match- 
ing accessories, offer these wide ranges for recording 


electrical parameters: ae 
10 millivolts to 1000 volts... To select the “recti/riter” recorder-accessory system that 


500 microamperes to 1000 amperes... meets your exact measurement requirements, let TI give 
Monitor standard frequencies—40, 60, 400 cps. you complete technical assistance . . . write or call today! 


OTHER TI/lID PRODUCTS 


TEXAS INSTRUMENTS + iaealaata meaiaiblatiiaaa aaa 





INCORPORATED * DATA-MAC Measurement and 
INDUSTRIAL INSTRUMENTATION DIVISION Control Systems 
3609 BUFFALO SPEEDWAY * HOUSTON, TEXAS + CABLE: TEXINS * Automatic Test Equipment 
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DIGITAL DATA RECORDING | 
WITH | 

DATATAPE SYSTEMS | 


From isolated monitoring outpost to cramped shipboard quarters at sea, 
DataTape’s two new 5-680 Series Digital Recorder/Reproducers are more 
than a match for severe environments and critical operating conditions. Sturdy 
construction, completely transistorized electronics and fungus resistant com- 
ponent materials provide reliable instrumentation of long life. 


Soviet industrial power is be- 
ing used as a weapon of econom- 
ic warfare for world conquest; 
where necessary, teamed with 
military threats, propaganda, or 
diplomacy. 


Your Soviet Competition 


Specific examples of critical US 
lags behind Soviet progress in our 
own field of instrumentation were 
given by Dr. A. V. Astin, director of 


TYPE 5-681— 
TAPE SPEEDS 
RANGE FROM 2 
TO 30 IPS. 
ACCESSORY 
HINGED DUST 
COVER 


. COMPLETELY 


SEALS TRANSPORT 
WITH A 
CONTINUOUS 
GASKET. 


TYPE 5-682— 
TAPE SPEEDS UP 
TO 150 IPS. 
VACUUM BUFFER 
CONTROL OF 
TAPE LOOP 
ASSURES SHORT 
STOP AND START 
TIMES FROM 
HIGH SPEED 
WITHOUT UNDUE 
STRESSES 

ON TAPE. 











DataTape’s 5-681 and 5-682 are available with automatic tape skew correc- 
tion... parity test circuitry...pulse activated remote control...visual signal 
monitoring...and remote footage indicator. Other features specified by users 
can also be incorporated. 

The transports fit standard 19” racks and require only 2414” of vertical 
space. They accommodate NARTB reels to 101%”, and special reels are avail- 
able. Type 5-681 provides 5-millisecond stop and start times and 5-682 operates 
at3 milliseconds. Tape positioning accuracy of both units ' 
is +0.05” in forward or reverse. Start, stop and reverse 
cycling rates to 100 per second are easily achieved. Speed 
changes are made by electrical switching of multispeed 
capstan motors. Operating power requirements are 110 
volts, a-c, +10%, 60 cycles +1 cps, at 10 amperes. 
For complete information, call your nearest CEC sales 
and service office or write for Bulletin CEC 1618 X-2. 





EASY ACCESS— ENTIRE TRANSPORT ASSEMBLY SWINGS OPEN ON STURDY HINGES FOR 
FULL ACCESS TO ALL COMPONENTS. SPECIALLY DESIGNED REEL MOTORS WITHSTAND 
INTERNAL TEMPERATURES TO 250°C. 


DataTape Division ( 6 


CONSOLIDATED ELECTRODYNAMICS 300 n. sierra madre villa, pasadena, california 


FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL 
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the US Bureau of Standards, in the 
September 1958 ISA Journal. Said 
Astin: The USSR can make routine 
temperature calibrations up to 6000°C, 
and expect to reach 14,000°C by 
1960; the NBS can go only to 
2,800°C with 8°C accuracy and to 
4,000°C on a very-limited basis. We 
require to measure forces of 1,000,- 
000 Ib within 1%; the USSR is be- 
lieved to have perfected this kind 
of measurement. We need better UHF 
and microwave measurements; the 
USSR places great emphasis on such 
measurement. They have five major 
research institutes on measurement, 
and 100 calibration centers in the 
Soviet Union. 

So, it’s beginning to look as if 
leadership in some instrumentation 
areas already has slipped away from 
us. We must realize the consequences 
of this loss of technological position. 
The USSR will use technology as a 
lever to introduce and support their 
own economic and political policies. 


This is the challenge faced by 
American instrument engineers. 
Each of us has a competitor; not 
some faceless, nameless group, 
but an individual engineer or 
scientist working in the USSR on 
the same problems that we are. 
It should concern us to think 
that this man may have greater 
resources or better training than 
we have! 


What You Can Do 


Most of us do not have any con- 
trol over the international situation. 
Nevertheless, there is an unparalleled 
opportunity for individual contribu- 
tion in our own field. 

In the process industries, we have 
a long history of instrument practice 
and experience. Our engineering and 
applications have been successful: 
sophisticated control systems have 
been devised. But recently, satisfac- 
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DEKORON 
ION CW OPAC 


Advantages of Dekoron all-plastic instrument tubing harness 
are now four-dimensional. You get, in addition to its inherent 
lower-cost installation . . . chemical . . . impact . . . fire resistance. 

And the advantages of Dekoron Protecto-Pac multiply the 
closer you examine them. For example, you can get Protecto-Pac 
in many forms to suit your requirements exactly — from stock. 


If there is danger from weld splatter, sparks or a potential fire 
hazard — order Dekoron Protecto-Pac Type FB. If you wish 
to bury it underground — specify low-cost Protecto-Pac Type B. 
Both types supplied with virtually any. number of individual 
tubes, and also with new metal armor protection. 


You can pay more but you can’t buy better, 
longer-lasting instrument line harness than Dekoron — 
America’s Premier Instrument Tubing Line. 


TYPE FB 
FOR FIRE AND IMPACT RESISTANCE 





AA-8129 









~*~ 
-, METL-COR 
het 
P, 
2 PROTECTO-PAC € = 1900%" 
Nm see, 
siileie 
° 1000 2000 2500 3000 


DEGREES 


FIRE RESISTANCE of copper tube bundles is 
superior up to 1900°F; less pronounced from 1900° 
to 2500°F. Above 2500° Protecto-Pac Type FB 
is superior to copper tube bundi 












* 


TYPE B | 
UNDERGROUND BURIAL 










maximum strength and flexibility, 





QUALITY + RESEARCH + SERVICE 


He 
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HONEYWELL 





These studies of aerodynamic damping coefficients on 
an airframe were made by engineers at ARO, Inc. They 
were conducted in the Gas Dynamics Facility at the 
U.S.A.F.’s Arnold Engineering Development Center, 
Tullahoma, Tennessee, wind tunnel center of the Air 
Research and Development Command.The studies were 
directly recorded on a Honeywell 906-A Visicorder. 


The problem: To measure damping-in-pitch derivatives 
for a clipped-delta-wing-body configuration over a 
Mach number range of 2.0 to 5.0 so that these measure- 
ments could be compared with the Mach number 
trend predicted by theory. 


The set-up: A model of the delta-wing body, mounted 


on its cross-flexure pivot support, was forced to oscil- 
late through a linkage by an electro-magnetic shaker. 
Resistance strain gauges were bonded to the input 
torque member and to one of the pivot supports. These 
gauges supplied torque and displacement signals 
through a carrier amplifier to two galvanometers in the 
Visicorder. An oscillator, driving a third galvano- 
meter, established a time base for the oscillogram. 


The values discovered through this forced-oscillation 
balance system experiment showed some discrepan- 
cies from values predicted by theory, because the theory 
pertained to simpler bodies than that used in the tests. 
The experiments provided a new set of data which will 
result in more accurate predictions for future design. 





in aerodynamic research 














7. A. Woodard. Jr.. ARO. Incorporated, instrument technician, operates 
the Visicorder in the measurement of aerodynamic damping coefficients. 


Honeywell 


Qudustiial Produits. Group 
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The Honeywell Visicorder is the pioneer and unques- 
tioned leader in the field of high-frequency, high-sensi- 
tivity direct recording oscillography. In research, de- 
velopment and product testing everywhere, instantly- 
readable Visicorder records are pointing the way to 
new advances in product design, rocketry, computing, 
control, nucleonics ...in any field where high speed 
variables are under study. 


The new Model 906A Visicorder, now available in 8- 
and 14-channel models, produces longitudinal grid 
lines simultaneously with the dynamic traces, time 
lines, and trace identification by means of new acces- 
sory units. 


To record high frequency variables—and monitor them 
as they are recorded—use the Visicorder Oscillograph. 
Call your nearest Minneapolis-Honeywell Industrial 
Sales Office for a demonstration. 


Reference Data: Write for Visicorder Bulletin 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Group, Heiland Division 
5200 E. Evans Ave., Denver 22, Colo. 
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HIGH OUTPUT 
MINIATURE 
UNBONDED 
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STATHAM CA9 { Sane Shatneen 
Pressure Transducers 


Strain Gage : ; 
Signal Amplifier “STATHAM PA324_ ee eal 


L) 
' 
| 
! 
Through the use of modern } 
design techniques, | Pressure Transducer development has now 
Statham has succeeded | Because of its outstanding ee ee H 
in drastically reducing | performance in severe instrumentation engineer 
the size and weight of strain ' missile environments, with subminiature H 
gage signal amplifiers. the Statham Model PA324 pape aga H 
1 Absolute Pressure cr a ; 
1 


Completely transistorized, ' 
the CA 9 is Transducer has been | __ _ present day 
I high level commutators. 
i 


1 
' 
more reliable in ! chosen to play the key 

adverse environments { role in important The “4 volt output makes ; 
than larger and heavier | new thrust control it possible to simplify ; 
amplifiers, and systems based on instrumentation systems | 
retains the precision accurate measurement and at the same time ‘ 
needed in current of thrust chamber provide the ow © 
aircraft and space pressure. ' reliability and service | 
vehicles. For further information ! life characteristic ; 
Write for write for ! of the unbonded ; 
Data File [SA-601-1. Data File ISA-600-1. strain gage. Write to ; 
Dept. ISA-602-1. ' 

STATHAM INSTRUMENTS, INC. | 
12401 West Olympic Boulevard \ 
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Space Technology Laboratories is responsible for the over-all systems engineering, technical direction 
and related research for the Air Force Intercontinental and-Intermediate Range Ballistic Missile Programs and 
for the highly successful Thor-Able series of 1cBM range re-entry launches. @ In addition, sTL carries out spe- 
cial experimental projects for such agencies as the National Aeronautics and Space Administration and the 
Advanced Research Projects Agency. On behalf of these agencies and in conjunction with the Air Force Bal- 
listic Missile Division, st, designed and produced the Pioneer I payload, one of the most sophisticated fact- 
finding devices ever launched into space. In addition, st, provided systems engineering and technical direction 
for the Air Force satellite, the Atlas scorE.@ In support of these and future requirements, sTL’s activities pro- 
vide a medium through which scientists and engineers are able to direct their interests and abilities towards 
the solution of complex space age problems. sTL invites inquiries regarding staff openings in any of the five 


major areas of the company’s activities. 


Electronics Laboratory 
.-. provides technical direction for, and 
conducts studies leading to, design and 
specifications of advanced guidance, 
control, and communication systems; 
also packaging, environmental testing 
and over-all checkout. 


Astrovehicles Laboratory 


Physical Research Laboratory ... conceives, evaluates, designs, devel- 


...conducts basic research including 
analytical and experimental investiga- 
tions in magnetohydrodynamics, ther- 
monuclear power, plasma physics, and 


ops, and tests space vehicle systems; 
provides technical direction of propul- 
sion, nose cone, and airframe sub- 
systems; explores new propulsion, 


low temperature solid state physics. airframe, re-entry, and ground hand- 


ling techniques. 


Computation & Data Reduction Center 
.-.- provides a centralized mathe- 
matical and computing facility and 
engages in advanced research in data 
systems, information theory, computa- 
tion systems and automatic program- 
ming, systems and hardware simulation, 
and applied mathematics. 


Systems Engineering Division 
..-has the over-all responsibility for 
the system integration of the Atlas, 
Titan, Thor, and Minuteman weapons 
systems, in addition to responsibility 
for technical direction of the airframe, 
sub-system, assembly and test, and 
ground support activities; evaluates 
proposed future weapons and space 
systems. 





Space Technology Laboratories, Inc., p.0. pox 95004, Lo Aneoles 45. Calitorni 





POSITION TRANSDUCERS by BOURNS | 
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These transducers give precise 
electrical indication of mechanical 
travels from %” to 6”. They incor- 
porate the latest design develop- 
ments for noise-free operation 
during extreme vibration, high tem- 
perature environments. 
i. %” diam. Model 158 fits inside 
actuators and telescoping devices. 
2. Model 141 LINIPOT® has 4%” x 
%'' cross section. 
3. Self-aligning Model 157; noise- 
free operation at 40G; 2000 cps. 
General-Purpose—Model 108 
offers time-proved dependability in 
recording, control, and telemeter- 
ing applications. 
Write for instrument brochure No. 3. 


Laboratories, Inc. 

P O. Box 2112B, Riverside, California 
Field Engineering Offices: 

L.I., New York, and Dallas, Texas 


BOURNS | 
| 
| 


=. 











(Continued from Page 26) 


tion with our successes has been some- 
what shaken. Theory has reared its 
ugly head: we are told today’s chem- 
ical process control problems are sim- 
ilar to those already solved 15 years 
ago in World War II, in aircraft and 
missile guidance. The task of adapt- 
ing these new techniques to process 
industries remains. 

Systems engineers claim that all 
process components are interrelated 
and that processes must be considered 
as a whole rather than as a collec- 
tion of parts. Mathematical relation- 
ships between the components can be 
used to analyze and design process 
systems. This requires knowledge of 
process dynamics, a new subject to 
most chemical engineers. Because of 
its strong dependence on mathematics, 
it requires computers for its fullest 
application. 

So, the path to progress is not easy. 
We must start with our background 
of practical know-how and use the 
new tools at our disposal. 


A Manpower Problem 


Thus, manpower 1s our most urgent 
concern—not just in number, but in 
competence and excellence—at all lev- 
els—from instrument mechanic to sys- 
tems engineer. Today's political and 
sociological pressures demand _tech- 
niques and knowledge which never 
existed before. For example, we no 
longer can rest in our knowledge of 
conventional pneumatic instruments, 
but are confronted with sometimes 
strange and complex electronic de- 
vices. Magnetic flowmeters, radioiso- 
tope instruments, chromatographs, in- 
frared analyzers, data loggers, analog- 
to-digital devices and computers are 
part of the new order. These, in turn, 
require accuracy and dependability— 
and sometimes a return to fundamen- 
tal theories of measurement. We can- 
not rely on antiquated know-how or 
half-baked empiricism—we need real 
competence and scientific creativity 
throughout. 

We need to take a good, hard, ob- 
jective look at where we stand now, 
and then to develop a sound. decisive 
plan for present and future action. As 
I see it, training and education are the 
logical starting points. 

With countless new instruments and 
new principles being used, mainte- 
nance-training procedures certainly 
must receive our close scrutiny. In- 
strument maintenance is not well 
taught by the usual on-the-job ap- 








PIONEERS IN POTENTIOMETER TRANSDUCERS FOR POSITION, PRESSURE, AND ACCELERATION. | prentice methods. And an instrument's 
EXCLUSIVE MANUFACTURERS OF TRIMPOT*, TRIMIT® 
| (Please Turn to Page 36) 
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basic tool for process measurements... 


FOXBORO 
d/p CE i. 


ir 


Laas | 


Positive overrange protection ...no perceptible 
zero drift... high sustained accuracy, even 
under the most punishing operating conditions. 
D/p Cell bodies are available in 316 s.s. or 
rustproofed carbon steel. Unique stainless 
steel twin-diaphragm capsule is specifically 
designed to provide positive overrange 
protection. Purged cover protects transmitter 
from weather, dust, and fumes. 

You can install d/p Cells anywhere — in any 
position — simply and conveniently, and know 
they'll give unequaled accuracy and 
performance. Ask your Foxboro Field Engineer 
for complete details, or write for Bulletin 
13-11A. The Foxboro Company, 

345 Neponset Avenue, Foxboro, Mass. 








Foxbo! ( tiow, 


liquid ariables 


»for high-speed flow measurement and control 

efor flow measurement as small as 0.03 gpm 

for flow under static pressures to 6000 psi 

° for use where elevated or suppressed ranges are required 
for electronic flow control systems 

¢ for liquid level 

¢ for comparison of process and sample fluids 

efor absolute pressure measurement 


*Reg. U. S. Pat. Off. 
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Foxboro Type 13A d/p Cell Flow Transmitter 
Three fully adjustable ranges: 

0-5 to 0-25 inches of water 

0.20 to 0-250 inches of water 

0-200 to 0-850 inches of water 

Working pressures of 500, 1500, and 6000 psi 
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Presenting 


a new group 
of versatile 

electronic 
measuring 

instruments 


—and 150 field 
engineers to 
help apply them 


From Hewlett-Packard, world’s largest manu- 
facturer of precision electronic test instruments, 
comes now a new group of rugged, tested, high 
quality industrial measuring instruments. 


These instruments make many common measure- 
ments faster, more accurately, often automati- 
cally. They make possible some measurements 
hitherto impractical or impossible. They can be 
used by non-technical personnel. They are mod- 
erately priced. 

Over 150 4 field engineers are available across 
America to help apply these and other @ instru- 
ments to your research, manufacturing, testing or 
quality control problems. The coupon brings 
prompt attention from the nearest engineer. No 
obligation, of course. 





world’s largest manufacturer of electronic measuring equipmen| yw 
Field engineers in principal cities and countries of the Free Worlq*:* 










en 
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‘ 


aliast, accurate testing and 
recording of production 
oltages 


Accurate record for 
quality control. “‘Touch- 
and-read” ease, automatic 
ranging, readily used by 
non-technical personnel. 


Request information on Models 405A 
DC Digital Voltmeter and 560 series 
Digital Recorders. 


compare two variables 
simultaneously, visually* 


pressure vs. position 
motor current vs. speed 
velocity vs. acceleration 


and many others. Request information 
on Model 122A Dual Trace Oscillo- 


scope. 


fast, convenient measure- 
ment and recording of* 


RPM 

flow rate 

systems pressures 
temperature 
batch counting 


data logging 


Request information on Model 500B 
Electronic Tachometer, Model 506A 
Optical Tachometer Pickup, Model 
508A-D Tachometer Generators. 


‘with generally available sensing devices. &) engineers 
will gladly make recommendations 





HEWLETT-PACKARD COMPANY 


yr lop: 5169P, 275 Page Mill Rd., Palo Alto, Cal. 











measure current 
directly without 
connection 


measures 1 ma to 1 ampere 
clips around wire under test 


no cutting leads, soldering; 
no circuit loading 


no need to turn off power 


Request information on Model 428A 
Clip-On Milliammeter 


measure ultra-low 
voltages easily, 
precisely 


reads accurately to 1 
millionth volt, or 10 
billionths ampere 

makes measurements 
heretofore impossible 

useful in physics, 
chemistry, medical and 
biological measurements 


200-megohms and more 
impedance available 


Request information on Mod- 


el 425A Microvolt-Ammeter 


Mail this coupon now 


W. N. ELDRED, Vice President-Marketing, 
Hewlett - Packard Company 


Dept. 5169P, 275 Page Mill Rd., Palo Alto, Cal. 


] Please mail me information on instrument(s) checked below 
Please have nearest field engineer call me about instrument(s) checked 


Application | have in mind is__.___ 
(0 405A Digital DC VTVM 
C 122A Oscilloscope 

[) 428A Milliammeter 
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Oo "560 Digital Recender 
C) 500B Frequency Meter & Transducers 
(C 425A Microvolt-Ammeter 






































NO AIR SUPPLY NEEDED! 
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Complete, Pre-assembled Electric Modulating Unit 
Controls Process Temperatures at Less Cost! 


Right on the heels of the recently introduced FultroMatic air-actuated 
unit, Robertshaw engineers perfect this electrically operated version, 
the Fultro Lectric. 


This low-cost combination Controller-Positioner-Valve provides mod- 
ulating control of critical processes at about one-half the cost of two- 
and three-unit systems. 

@ Dependable accuracy: element responds to minute changes 
Positive valve positioning: no overshoot 
Adjustable proportional band easily changed on the job 
Simplified settings: easily reproducible 
Field reversibility for changing control action 
Easy to install: place valve in line, mount bulb, connect power 
» Low maintenance: rugged design for trouble-free service 
For complete details and specifications, write for Bulletin JU-756 
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(Continued from Page 32) 
functions are not obvious from an in- 
spection of its parts; testing and cal- 
ibration require a close attention and 
understanding best obtained through 
high-quality, intensive, specialized 
training. 

ISA has recognized this problem, 
and through FIER is attempting to 
establish standards and training cours- 
es for technicians. In spite of the im- 
portance of these people, the number 
required, though increasing, still is 
relatively small, so it is not likely that 
a large number of trade school cours- 
es can be supported. 

Process indusir.es now recognize 
the need for control and systems en- 
gineering—subjects seriously slighted 
in the engineering curricula of most 
universities. Conventional chemical- 
engineering design long has been 
based on steady-state considerations: 
dynamics deliberately have been sup- 
pressed. Thus, most chemical engi- 
neers are mathematically unprepared 
for dynamic-systems design. However, 
many umiversities now recognize the 
new needs and are starting new cours- 
es in chemical engineering. Here in 
St. Louis, for example., St. Louis Uni- 
versity, cooperating with Monsanto, is 
now presenting graduate courses in 
systems engineering; Washington 
University also is establishing such 
courses for its chemical engineers. An 
AIChE committee on this subject will 
make university course and content 
recommendations. 

So, instrumentation, process 
control and systems engineering 
are involved in a very real race 
for international supremacy 
with opponents who are skillful, 
competent, and dedicated. We 
have a past experience and tech- 
nology which provide a good 
start, but we cannot rely on them 
as guides for the future. Impor- 
tant new ideas are abroad. We 
must grasp them and understand 
them and mold them to our 
needs, 

Trained, competent, skillful man- 
power as the means by which we will 
advance. The path to progress is edu- 
cation—at all levels, Each one of us as 
an individual has a responsibility to 
recognize this need, and to use his in- 
fluence towards satisfying it. 





The “Reader Service Bu- 
reau” Card following page 
88 is for your convenience 
in making inquiries about 
advertised products and ed- 
itorial items in this issue. 
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Write your own ticket 
for Honeywell 
thermocouple wire 


Choose from over 100 variations of insulated thermocouple wire 
and thermocouple extension wire. Honeywell can supply it from 
stock, with insulation in any of the conventional combinations of 
asbestos, glass, polyvinyl, Teflon and others. Should your applica- 
tion require other than conventional insulation, Honeywell can 
custom-make what you need, quickly and economically. 


, 


Call your local Honeywell field engineer . . . he’s as near as your 
phone. Or write for Buyer’s Guide C100-8. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


Honeywell 
Fouts ian Corot 
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New Taylor 
LIN-E-AIRE’ 


Valve Actuator 


sets new standard 


in Precision Control 





The LIN-E-AIRE Valve Actuator is designed to give: 


1. Greater power—size for size. 
2. Constant diaphragm area for improved control. 
3. Precision alignment for friction-free stroking. 


Check these features: 


Rugged cast-iron corrosion-resistant yoke. 

Great strength of drawn steel diaphragm case permits high 
pressure operation when needed. (100 or 50 psig, depend- 
ing upon size. ) 

Long stroke with constant areas. Note the deep-convolution- 
diaphragm, the shaped drive plate, and the long spring. 
Long life and low hysteresis because of nylon-reinforced 
Buna-N diaphragm with rolling action. 

Easiest spring adjustment due to thrust-ball-bearing. 

Positive alignment assured by precision machining and 
self-centering diaphragm. 

See your Taylor Field Engineer or write for Bulletin 98316. 
Taylor Instrument Companies, Rochester 1, New York, or 
Toronto, Ontario. 


*Trade-Mark 


Taylor L nslrumends MEAN ACCURACY FIRST 
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Here's why Technical Charts perform best 
in your recording instruments 


stores seccemenemamanesstassscennanenns . 2 seggoneres omanec sete trsemmane cegeertoty x 


i ee 


— = = Extra accuracy for 
7 : = Technical circular charts 


3 \ CONCENTRICITY ... 


assures perfect calibration be- 
tween instrument and chart, 
because the punched hole is 
exactly concentric with the cir- 
cular grid. 





%G 


PERFECTLY DIE-CUT 
CIRCUMFERENCES ... 


eliminate frayed edges and 
chart jamming. 


CLARITY AND 
READABILITY ... 


a, | | Technical uses only highest 

al 10) | lit er and inks, to 

O)| quality paper a , 

| guarantee clean, easy-to-read 
aah recordings on both circular and 
S / © strip charts. Specialized equip- 
Sa/ ment and experience brings out 
/ the best in charts, to give you 
the best in recordings. 








Technical can serve you 2 ways 





OVER 15,000 DIFFERENT 
STANDARD CHARTS! 


Regardless of the different instru- 
ment “makes” in your plant, you can 
order all your charts from Technical. 
This means extra savings in pur- 
chasing, delivery, and other costly 
paper work routines. Technical’s 
Data Processing Department is 
available to analyze your chart 
needs and help you eliminate un- 
necessary purchase orders and 
maintain chart inventory levels. 


EXPERIENCED DESIGN HELP 
FOR “SPECIAL” CHARTS! 


When developing a new design for 
recording instruments or “readout” 
machines, contact Technical imme- 
diately. Technical’s Design Depart- 
ment will be able to save you 
considerable expense by advising 
the proper paper stock, chart con- 
struction or other features to accom- 
plish the recording or “readout” 
assignment most efficiently. 


Write for a helpful file of “Technical Notes” giving basic standards 
for chart design and production. 


c€CHNI Ca SALES CORPORATION 


16599 MEYERS ROAD 


DETROIT 35, MICHIGAN 


Representatives for Technical Charts, Inc., Staebler & Baker, Inc. 
and Staebler & Baker, Ltd. 


Subsidiaries of Graphic Controls Corporation 


°° @e@8 8 


A 













Here's why Technical Charts 
give best results in your 
recording instruments 


1 CLEAR, NON-FEATHERING 
RECORDING LINE BECAUSE... 


Technical selects chart paper for its printing surface, 
dimensional stability and resistance to ink feathering. 
Pens remain free-flowing because there is no surface dust. 


2 EASY TO READ INK LINE BECAUSE... 


Technical uses grid colors that contrast sharply with the 
recording ink lines. Hold this page at a distance — see 
how easily the record can be read. 


3 UNBROKEN GRID LINES ASSURE 
RECORD-READING ACCURACY 








pp ATA EH TPT 
@ EXACTCALIBRATION == © ONE PIECE : 

BEEN + CONSTRUCTION tH 
9) yy nop abl | Technical Strip Charts are o F 

ical Strip Charts are one : 
AND CHART... i continuous sheet of paper. No oa 
is assured by Technical’s splices are ever used. L 
ability to maintain the ¢or- ipl: 
rect) distancéecfrom theS¢en- 10 l2 


ter line of the punches to a 7 NON-JAMMING ROLLS 


the zero calibration line. J ‘ 
’ Rolls are tightly wound with 


es smooth, unjagged ends that ; 
4 ¢an not jam on spindles. 
5 CLEAN, ACCURATE i 
PUNCHES ... |  @ CORES ARE GLUED... 
errr uninterrupted chart LE to the chart whencore slippage . \|e 
feeding. : ¢ould occur in the instrument. 














TECHNICAL SALES CORPORATION _ & 


See over for additional chart characteristics 
































FREEZING COLD 


...Hold it Constant == ow 
with RCA i i 
Thermoelectric Junctions! ‘GJ 


RCA offers new solid-state device capable of maintaining constant control of “zone” temperature below or above ambient. 





Holding a “zone” at a constant temperature...despite wide variations in EAST 

ambient...often demands heating or cooling systems that are complex. PO0 Coed S.. Med, 8. 8. 

Usually a compromise is employed, resulting in controlling temperature at é 

a point above ambient. To hold temperature below ambient requires ssi eee 

pennants, San packs, or forced liquid cooling. These techniques have Oe 

inherent limitations. east coneTaaa 

Now, RCA announces developmental Thermoelectric Elements...unique and 714 Wow Coster Bide.. Sewelt 2, Mich. 
inity 5- 


extremely compact devices capable of producing “boiling heat” or 





“freezing cold” in small “zones”. Circuitry is simple. You have infinite CENTRAL 

control from maximum cooling to maximum heating through variations of SShieane ten, chen ~~ 
the de power supplied to one device. With no moving parts, vibration ies ene 

is eliminated—long life assured. nese: wae 
RCA Thermoelectric Junctions are excellent for service in laboratory Les Angeles, Collf. RAymend 3-636! 
“ovens” or “cold chambers”. The new elements make practicable, for the GOVERNMENT 

first time, the manufacture of simple and completely transportable S00. Ce Om 
temperature-control apparatus capable of holding temperatures constant 1608 “0” Sean. ND. Gaaenen Oe. 
below ambient. District 7-1260 


For information on developmental samples, please contact the RCA sales office 
nearest you, or, write direct to RCA Commercial Eng., Section E-102-NN, Somerville, N.]J. 


RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division 
Somerville, N. J. 
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CRESCENT ARMORED MULTITUBE 


le | 


wy 


ae 
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This instrument tubing panel, under 
the Control Room at the H. A. Wag- 
ner Stetion Unit #1 of the Baltimore 
Gas G Electric Co. has 21 Runs of 
CRESCENT ARMORED MULTITUBE 
comprising 140, V4 inch O.D. aluminum 
tubes for the long runs to this junc- 
tion panel, top half of which is shown. 

Aluminum tubes were used for the 
long runs to this point because of the 
lower cost of aluminum. Single cop- 
per tubes were used for the short 
runs from bulkhead bars to the in- 
struments. 


for dependable performance of instrumentation and control tubing 


CRESCENT ARMORED MULTITUBE® is a group 
of tubes spirally cabled together. One tube in each layer 
is a bright blue color, which makes identification ol 
any tube at both ends an easy matter. 


Users report savings in installed cost of from two to 
live times the cost of CRESCENT ARMORED MUL 
TITUBE® as compared with the old method of using 
single tubes. Using the MUL. TEIPTUBE® system will re 
sult in fewer connections and fittings, lower cost tor 
supports or racks, ease of mounting and less space. 


The spiral cabling of the tubes prevents distortion 
when the entire assembly is bent on a short radius. The 
tubing assembly is protected by a flexible, interlocked 
galvanized steel armor, or by a tough corrosion-resistant 
thermoplastic sheath or both. 


Furnished in from 2 to 37 Tubes of copper, alumi- 
num, steel, polyethylene up to 1000 feet. Also special 
construction for underground runs. ‘This product ts 
licensed under U.S. Patent 2,578,280. 


Send for Bulletin 356-C giving complete information and engineering data 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, NEW JERSEY 
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Hagan Chemicals & Controls, Inc., announces the 


COMPLETELY NEW 
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Kybernetes Series 2000 Data Processing System 


The new Kybernetes Series 2000 Data Processing System, utilizing solid state com- 
ponents, adds many data handling advances to the outstanding features of the 
original equipment. Here are some of the features the new Kybernetes system has 
to offer: 


NEW FLEXIBILITY— Basic unit is a simple logging unit for recording process data 
on a log sheet or other output device. This basic system can be expanded easily, 
both in terms of the number of points scanned, and the complexity of the opera- 
tions performed by the unit. For example these can be added as need develops: 
Scanning for off-normal conditions—Printed or visual trend of selected variables— 
Computing and integrating—Automatic programming and optimum setting of control. 


NOTE— Any or all of these functions may be performed without interrupting any 
of the other functions. Off-normal scanning always proceeds uninterrupted. 


OPTIMUM RELIABILITY—Fewer components, simplified design logic and solid state 
components add to the inherent reliability of the system. All parts have been se- 
lected for long life and easy maintenance. 


MODULAR CONSTRUCTION simplifies extension of system. Each new function can 
be added by simply plugging-in appropriate module. 


SELF-CHECKING CIRCUITS immediately signal malfunction in any area and spot 


the area with a warning light. 


ACCURACY of 0.1% on all inputs, including non-linear types is achieved by eliminating 
marginal techniques and components, using the highest quality components and 
by the use of simplified design logic. 


Flexible, accurate and reliable, the new Kybernetes Series 2000 Data Processing 
System offers many previously unattainable advantages. Designed for maximum 
usefulness with minimum investment, the new Kybernetes system permits the addition 
of functions as needed, including complete computer control. A new brochure describes 
these advantages in detail. Write today for your copy; ask for Bulletin MSP-161. 


HAGAN conrocs.in 
CONTROLS .INC. 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


HAGAN BUILDING, PITTSBURGH 3O, PA. 
in Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Fiumendosa No. 13, Niitano, Italy 
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perfect for field 
and plant instrument 

calibration .. . 

westronics 


MILLIVOLT SOURCE 


MODEL MVS-A 


Small compact unit may be cali- 

brated against a laboratory stand- 

ard, then carried to the field or 

plant with a minimum of effort 

and without fear. of damaging an 

expensive laboratory standard. Di- 

rect reading dial makes correct 

instrument calibration easy. Check 

these advantages: 

e Completely self-contained 

e Lightweight (214 lbs.) and easy 
to carry 

e Rugged — no sensitive gal- 
vanometers or meters to break 

e Direct readings—reads in direct 
digital form 

e Reversing switch provided to 
reverse polarity of output for 
thermocouple calibration, etc. 


SPECIFICATIONS 
RANGES: 0-10 MV and 0-100 
MV 


ACCURACY: 0.5% 
RESOLUTION: 0.1% 


VOLTAGE SOURCE: 
Mercury cell 

CALIBRATION: Locking variable 
resistor for each span 

SIZE: 534” high, 442” wide, 
3” deep. 


PRICED ONLY $87.50 complete 


A f.o.b., Fort Worth 





westronics, 


INCORPORATED 








3605 McCART STREET @ FORT WORTH, TEXAS 
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INSTRUMENTS AT WORK 








. short stories about real applications 


Falcon air-to-air missile is electronically tested in five 
minutes by this B-L-H weight and balance system, saving 
$20,000 per year over previous mechanical method. 


‘Imaginative Tester’’ 


Saves $20,000 Annually 


Called “one of the most imaginative 
tools of the 20th Century,” is a new 
missile tester by Baldwin-Lima-Ham- 
ilton’s Electronic Instrument Division 
of Waltham, Mass. Since installation 
in Hughes Aircraft’s Tucson, Arizona 
plant, it’s saved at an annual rate of 
$20,000 — quick payout for a $74,000 
instrument! 

The tester accurately measures the 
center of gravity (C.G.) and thrust 
alignment of the Falcon missile. The 
B-L-H_ system automatically — meas- 
ures missile weight within 0.101%; 
locates its longitudinal C.G. within 
0.015 in.; finds its lateral C.G. to 
0.002 in.; and measures thrust align- 
ment within 0.002 in. 

After production, each Falcon is 
aligned horizontally in the tester (see 
photo) by a locator pin. The operator 
touches a console button to begin 
weight, longitudinal C.G., and lateral 
C.G. measurements. The missile then 
is automatically raised for the thrust- 
alignment test, returned to horizontal 
and hauled away —all in only five 
minutes! 


All data are automatically recorded 
on a chart by the Clary printer; the 
lateral C.G. is recorded on the chart 
by the Mosely X-Y plotter. Correct 
test sequence is guaranteed by a slot 
in an ingenious “programing switch” 
(top of left panel) which, as it turns, 
exposes push-buttons only in their 
proper order. 

Results: so accurate is the Falcon 
that, during actual test, it knocked 
down supersonic target planes even 
without carrying its explosive war- 
head! 
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IWERE’S PROOF: 


North American Van Lines 
Carries High Value Products 










fr x 





Raymond Jamieson, (center), Traffic Man- 
ager of Link Aviation, Inc., Binghamton, 
N. Y., discusses shipping with NAVL agent 
and representative. BELOW: Part of the 
complicated electronic equipment shipped 
in padded vans. 


LINK AVIATION, INC. USES NORTH AMERICAN 
KID-GLOVE* CARE FOR SHIPPING 
FLIGHT SIMULATORS UNCRATED 


“A $5,000 savings in cost in shipping by padded van 

over other methods is the bonus we get in delivering a Bees 
typical flight simulator from Binghamton to the may 
West Coast,’’ says Mr. Jamieson. ‘‘With an insured 

actual value of up to $1,000,000, our primary concern is 

safe and careful handling. With North American Van 

Lines, we have never had a claim for damage.”’ 


“TRADEMARK 


See how you can save with North American service. Write, wire or phone today. 


NORTH AMERICAN VAN LINES, Inc. / World Headquarters / Dept. 17-1 / Fort Wayne, Indiana 


In Canada, North American Van Lines Canada, Ltd., Pickering, Ontario... in Europe, North American Van Lines Europe, GMBH, Mannheim, Germany 
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PARTS /BILLION 


detection of gases and vapors in air or process streams 


It's feasible now with 


38 Bl 





... the M-S-A® BILLION-AIRE* ANALYZER 
continuously indicates and records contaminants listed above 
in the range of parts per billion to parts per million 


PRINCIPLE OF OPERATION 

For all of the above listed applications except oxygen meas- 
urement, the gas of interest is converted to an aerosol before 
introduction-into the measuring system. 

The M-S-A Billion-Aire measures electrically, in a spe- 
cially designed ionization chamber, any decrease in the con- 
ductivity of the treated gas samples caused by removal of 
ions by the particulate. A radioactive material (of a strength 
comparable to a luminous watch dial) in the chamber pro- 
duces continuous ionization. 


VERSATILITY 

As the name implies, the M-S-A Billion-Aire continuously 
measures traces of gases and vapors in the parts per billion 
range. We could rattle off a hundred and one uses for this 
unique ionization detection system if space permitted. Its 
scope of capabilities is extremely widespread. 

SELECTIVITY 

Various sensitizing techniques assure a wide range of selec- 
tivity. This new instrument already detects a substantial 
number of gases and vapors. The number increases as more 


and more new sensitizing techniques are introduced. 
*Trademark 


new ionization instrument from MSA 


such acid gases as: 

HCI HF SO,° HCN: NO, 
such alkaline gases as: 
ammonia ~ hydrazine * amines 

such halogenated chlorinated hydrocarbons as: 
carbon tetrachloride - trichloroethylene 
ethylene chloride - ethylene bromide 

and some insecticides 

and in addition: 

nickel carbonyl - tetra-ethy! lead 

and even oxygen in non-electro-negative gases 


ACCURACY 

Sustained accuracy of the M-S-A Billion-Aire is provided 
by use of a compensated detection system incorporating two 
similar ion chambers. One is supplied with reagent or con- 
verter. The other, with parallel flow of untreated sample gas. 
The response of the instrument is practically independent of 
flow rate. 


THE MSA INSTRUMENT SPECIALIST 


He has the facts. Over thirty years of delving and anticipa- 
tion in the field of gas analysis have helped our company 
prepare this man. Ask him for specific information on the 
M-S-A Billion-Aire. And write us for helpful literature. 


a 


D. M-S-A® Gas Thermatron 
E. M-S-A® Oxygen Indicator 
C. M-S-A® Combustible Gas Analyzer F. M-S-A® Water Vapor Recorder 


A. M-S-A® LIRA Infrared Analyzer 
B. M-S-A® Inert Gas Analyzer 


INSTRUMENT DIVISION e Mine Safety Appliances Company « Pittsburgh 8, siete cceaee 
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Tubexperience in action 





How clean ID of Superior tubing helped increase 
thermocouple electrical resistivity ratings 


Tubing with unusually clean, smooth ID and produced to 
very close tolerances is a prime requisite for sheathing ceramic- 
pack thermocouples. Any irregularities will destroy the effec- 
tiveness of the finished product in protecting equipment and 
processes which it serves. 


E. C. Smith Manufacturing Co., Conshohocken, Pa., relies 
on Superior to supply the tubing it needs to meet high-quality 
standards. The tubing ranges widely in sizes and analyses and 
includes many types of stainless steel in the 300 and 400 
Series, Hastelloy,! Nichrome V,? “A” Nickel,* Inconel,’ 
Monel,* 30% Cupro Nickel, and titanium. How well Superior 
tubing satisfies requirements is indicated by resistivity tests 


Syoevir Vddle 


The big name in small tubing 


recently made. Thermocouples sheathed with Superior tubing 
were found to have electrical resistivity ratings that exceeded 
published standards by 1,000,000 megohms. 


Superior’s long experience in producing small tubing to meet 
rigid specifications in a broad range of analyses, sizes and 
shapes helped E. C. Smith Manufacturing Co. improve its 
product. It is doing the same for manufacturers in many 
different industries. For detailed information on this tubing 
and the ability of Superior to help you, write for a free copy 
of Bulletin 41. Superior Tube Company, 2015 Germantown 
Ave., Norristown, Pa. 
' Reg. T. M. Haynes-Stellite Co 


? Reg. T. M. Driver-Harris Co 
* Reg. T. M. International Nickel Co. 


NORRISTOWN, PA. 


All analyses .010 in. to ¥ in. OD—certain analyses in light walls up to 2Y2 in. OD 
West Coast: Pacific Tube Company, Los Angeles, California * FIRST STEEL TUBE MILL IN THE WEST 


May 1959 
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Self-Cleaning, Self-Lub- 
ricating Piston Seal for 
temperatures up to 500° F, 
gives continuous wiping 
action. Compound treated 
cast iron precision rings are 
used for higher pressures 
and temperatures. 


Long Guiding Surfaces 
are ground to high finish on 
all moving parts to assure 
true alignment, prevent 
cocking and binding. 








Cutaway of Leslie internal pilot, piston operated reducing valve class LY, shows 
typical Leslie quality construction features. Throughout the Leslie line, features 
like these and others presented on the next page are your assurance of lower oper- 
ating costs and long life performance. They are based on over 50 years of leader- 
ship in designing and manufacturing quality regulators. 


Internal pilot piston operated reducing valves are available for steam services, up 
to 2500 Ibs., ASA, reduced pressure ranges to 1400 psi. Sizes 2 to 6”. Cast iron, 





aw irs 








™ 
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bronze, steel or alloy steel construction. 









Corrosion- Resistant 
Springs are accurately 
wound with ends ground 
square. Maximum spring 
life, even under high tem- 
perature conditions. 


Stainless Steel Dia- 
phragm responds instantly 
to any flow change —elimi- 
nales stuffing boxes and 
bellows seals. Diaphragm’s 
full travel is less than its 
own thickness, can’t be 
over-stressed. 


Single Seated Construction 
assures positive dead end shut off. 


Stellited Seating Surface 
combined with a hardened 
stainless main valve pro- 
vides ultimate in erosion 
resistance. 


Interchangeable parts 

May be replaced without 
taking valve body off the 
line, and, even more 
important, without ma- 





chining. 
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LESLIE SMALL FLOW REDUCING VALVES 


























PRESSURE-TEMPERATURE RANGES 
. . . . MAX. INLET 
Leslie small flow reducing valves are used in pilot plant PRESSURE PSI 
i i i »5se Z 4 i BODY COLD | MAX IN. | REDUCED 
an) operations, plastic molding presses, laboratory units, a tSguip | Teme fans. eaess 
© one 4 ° ° AN AR ROP 
Mal i gland sealing, steam sterilization and atomizer units |construction| ciass | steam} “Gas | or, | pst | “esr 
° 
cee and wherever control of small flows of steam, air, gas LCA = 400 150 10 5-285 
® . . . 
an) or non-corrosive liquids are a problem. sate red ue | ae lw 1 we Lee 
mee . . i 
These 1” valves feature simple, direct operated de- | screwed Bonner | “° 
d ° ° = ° ° ° LCLA - 400 150 10 2-35 
: sign with screwed or bolted adjusting spring assembly — 
for easy access to the internal parts. No stuffing boxes sete 300 | 400 | ssa} 10 2-35 
or fussy seals. 
y STEEL LCL(B)S 25-400 
Thru-bolted LcL(c)s 600 1000 750 10 10-50 
Bonnet LCL(D)S 





























LESLIE REDUCING VALVES FOR AIR OR GAS SERVICE 





















































= , ° ‘ PRESSURE RANGES AND CONSTRUCTION 
Leslie internal pilot, piston operated reducing valves 
offer a combination of accurate regulation and low MAXIMUM REDUCED 
: ’ bad INLET PRESSURE 
maintenance service, and are used for accurate control size | PRESSURE RANGE-PS! | sony enn 
i ; MH ° n )} & TEMP. IN AX MATL CONNECTIONS 
of air or gas with inlet pressures up to 400 psi at 150° F. (“SS [ss esl Bocce 
Accuracy of regulation is comparable to instrument Ya-2 300 Ib 
”" , sare 4 2 7 LA-5 25-400 psi screwed 
control with full flow for equivalent pipe size. Valves | ies 150° F mox Bronze |/2-4", 150 & 300 Ib 
feature 99% accuracy of regulation at rated capacity. Vara s° 285 MSS flonged 
oe ° . . ° V2-2" 250 Ib 
Positive, bubble tight shut-off is provided by resil- | |, icin pales 
ient, single seated valve disc. Fully guided main valve, | wrx 150° F means 
. . . ° Cast ASA flange: 
stainless steel diaphragm and non-corroding internal S575 pai me fre 
springs assure long, trouble-free operation. 150° F max ee. 


*5% of inlet pressure over 100 psi 


REMOTELY ADJUSTED REDUCING VALVES 























: — : , REMOTELY ADJUSTED REGULATING VALVES 
Operating characteristics of Leslie remotely adjusted 
reducing valves are identical to manually adjusted = 
< “ : A SIZES BODY PRESSURE REDUCED 
types. The remotely adjusted reducing valve is ad- AVAILABLE | MATERIALS | RANGES | PRESS 
. ° ° ° TYPE (Inches) AVAILABLE (PS!) (PSi) 
justed to the desired pressure setting by air pressure 
. . : ~ : 20-300 psi 
from an air loading device. The constant loading | gi sow, interno! Pte acl 
Pa i _— > : ae pilot actuated, Va, Ve, V2 Bronze 20-400 psi 175 
force on the upper diaphragm opens the pilot valve | fis\ccweres. lg 
and is balanced by a constant reduced pressure pro- [[, 
nternal pilot Cast Iron 25 psi up to 
portional to the loading force. — 08) Se eee 
‘ 8 z a E b piston operated Cast Steel 
The air loading panel eliminates hazardous or in- "a n Sasaned 1 thatcaee 
convenient adjustments and provides fast means of | extveted. piston “a+3 ond 5008 gl os 
5 A e a operated for high Alloy Steels 
readjusting pressure to meet changing requirements. | pressure service 
























For sizing and capacity data on this Leslie line of valves, 
contact your Leslie engineer or write for Bulletin 5302B. 


REGULATORS and CONTROLLERS 
Leslie Co.; 416-A Leslie Building, Lyndhurst, New Jersey 


Over 275 Factory-Trained Engineers At Your Service— Nationwide! 











May 1959 CIRCLE NO. 43 ON PAGE 89 49 


























finzf-L- nL 
\ GALLAGHER COTTON MILLS 
Ss 
ssSOCIATES 
“ * anc BaITECTS 


RADER 


ENGINEERS * 













DIVISION OF JACQUES:KREISLER CO : 


Glace Engineering Corporation 





na 


ape 


wa 


— 
wee ee 


Metal Industriag 


[FLORIDA FISHING TACKLE , Mfg.Co.Inc. Ze n.¢0 7 » Ine 


i : . Bo BRAND aie 






‘ar 


* 
>, 
as 





veg 4.08 





THE HOUST 





Where work and play are combined — profitably! This fast-growing 
electronics, nucleonics and mechanical engineering and researeh center 
of Florida invites you to join these major business firms who have lo- 
cated in this area. Available skilled workers, excellent schools, fine 
transportation make an ideal community in which to live, work and 
play where most people dream of retiring. Write on your letterhead 
today for informative literature. 

Note: Persons seeking positions with St. Petersburg industries, please 
write Florida State Employment Service, 1004 First Avenue North. 


ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA Ste Petersburg, Florida 
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A new mark in the sky... AMPEX AR-200 
...@N all solid-state airborne and mobile 
magnetic tape recorder... for reliability 

in extreme environments .../ess than 90 pounds 
of rugged precision in only 1% cubic feet 

of space... a// power supplies in transport. 
complete 7-track system be/ow operates 

from aircraft 28-volt DC... 14-track analog or up 
to 32-track digital systems also available. 

Your further inquiry is invited. 

AMPEX INSTRUMENTATION DIVISION, 

934 Charter Street, Redwood City, California 
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~ WITH ASCO’S 2-WAY HIGH PRESSURE SOLENOID VALVES 


The ASCO Bulletin 8223 solenoid valve is a heavy-duty 
type designed for tight shutoff at high pressures. It is espe- 
cially suited to hydraulic applications, such as hydraulic 
lifts and elevators — and missile launching platforms. 


Features: © 


@ Operates in any position 


@ Operating Characteristics: Pressures to 1500 PSI. 


Temperatures to 200°F. Pipe Sizes—4” to 4”. 

@ Low Power Consumption: Continuous Duty Coils 
rated 10 watts D-C; 10.5 watts A-C. 

@ Standard, Watertight or Explosion Proof Solenoid 
Enclosures: May be rotated 360° for easy installation. 

@ Large flow capacity: Valve will handle air, gas, water, 
light oil and other non-corrosive fluids. Available nor- 
mally closed, valve features teflon disc and stainless 
steel magnetic parts, 


For Pressures to 3000 PSI: Modified designs are 
available, suitable for handling nitrogen, hydrogen and 
oxygen at temperatures to minus 350°F. Furnished in 4” 
to 1” sizes, valves can be supplied with explosion proof 
solenoids, and may be designed for operation on 24 volts 
D-C or other voltages as required. 

These all stainless steel valves are especially suited for 
use on missile ground support equipment. 


New! Catalog No. 202 covers the ASCO line of 
Solenoid Valves. Write for your copy today. 


For Immediate Delivery .. . 


World’s largest stock of Solenoid Valves. A 
complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202. 


Automatic Switch Co. 


52-H Hanover Road, Florham Park, New Jersey * FRontier 7-4600 


AUTOMATIC TRANSFER SWITCHES » SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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How Much Computer for Control? 


Computers for control and optimization are now eatering what might be termed a third stage in their 
evaluation as standard hardware for industrial processing. Hardware, concepts, techniques, users and 
manufacturers are meshing gears. The first stage involved discussion and papers by eager manufactur- 
ers and forsighted instrument engineers. The second stage came when enough users and manufactur- 
ers figured the odds for process computers were good and a new chapter in automatic control started 
to unfold. During this time the standard phrase was ‘everybody talks about computers but nobody has 
bought one”. Amid secrecy, the manufacturers were promoting to impress potential customers and 
users were hoping to get the jump on their competitors. 


As we go into stage three, it is almost certain that computers will become standard for proc- 
ess control, because they have economic justification. One pneumatic analog computer installation paid 
for itself in two weeks. At last count there were 16 companies making computers for process appli- 
cation, and about 20 announced installations of computers for on-line and off-line control, plus about 
10 other mentions of “on-order” with destination not disclosed. Most of the installations have taken 
place during the last year. 


At this point, process computers are strictly experimental, despite the reports that installations are 
routine. The process computer is a natural evaluation of data handling equipment and high speed 
computing equipment. The initial concept was to optimize a process by using the computer to re- 
duce the mass of information coming from a data logger into process operating guides. The two 
basic problems involved are: (1) what is optimum performance and how does it relate to commonly 
measured primary process variables, and (2) how to reliably measure, process data, compute, and feed 
back to the control system in real-time. For solutions to these problems there are many new ideas. 


There are advocates of digital systems, analog system, incremental digital systems and combinations 
of the three. There are advocates of $1/2 million computers, $2,000 computers and everything in 
between. It is obvious that the larger general purpose computer will not be common place, because 
the average plant cannot justify the cost. To make computer control practical for the average proc- 
essing operation, smaller special purpose computers must be available. It seems that process control 
computers will be hybrids to fit particular needs, made up of small standardized modules. 


Because industrial processing is complicated it seems logical to approach the problem of computer 
control on the basis of smaller control loops within a process. The development of equations, assem- 
bly of hardware and evaluation of performance are considerably simplified. As experience produces 
know-how, bigger pieces of the process can be tackled. Several petroleum companies are using this 
approach with apparent success. In essence a general purpose computer is used to experiment with 
a control loop. Once the best kind of control is determined, the simplest mechanization of the con- 
trol requirement is installed. The resulting hardware is often times so simple that engineers are re- 
luctant to call it a computer. 


Process computer control is not reserved for big plants, nor does it have to be applied on a grand 
scale. Unit processes and minor control loops have much to gain by its consideration. If it leads to 
nothing more than accurate measurement and a consideration of optimum petrformance, the expense 
and effort are justified. 


Chicadle, 


Editor 
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The turbine type meter, as a newer addition to the flow-metering family, of- 


fers many advantages to the engineer faced with fluid metering problems. This 


article discusses signal output, accuracy, reliability, range, response time, lin- 


earity, repeatability, calibration, environmental characteristics and applications. 


Characteristics and Uses 


of Turbine Flowmeters 


by John S. Yard 
(Member of ISA) 
Senior Hydraulics Engineer 
Industrial Instruments Division 
Fischer & Porter Co., Hatboro, Pa. 


BEGINNING IN WORLD WAR II, new require- 
ments for flow metering in many industries caused in- 
strument engineers to look beyond the old work-horse 
flowmeters — the variable-area, variable-head, and posi- 
tive-displacement types—for instruments of higher 
accuracy, faster response and greater versatility, under 
extreme operating conditions. This search began with 
aircraft engine makers who were developing power- 
plants for larger airframes and supersonic speeds. 

However, similar requirements were met by other 
industries — missile, chemical, and petroleum — al- 
though for widely-differing applications. Instrument 
manufacturers responded to these new and exacting 
needs by developing the turbine-type flowmeter. It pro- 
vides advantages far beyond those originally sought 
by the users, and today its performance is unchallenged 
when appropriately applied. 

The basic operating principles and construction of 
typical turbine flowmeters are explained in Figures | 
and 2. 


Treatment of the Output Signal 


Since each pulse from a turbine meter is equivalent 
to a volume of fluid that has passed through the meter, 
totalizing these pulses yields imtegrated volumetric flow. 


Totalization can be done using electronic frequency- 
counters or counters specifically designed for use with 
turbine meters, combining a mechanical register with 
the basic electronic counter principle (Figure 3A). 
To the total accumulated on this type of counter, a 
factor (the number of volume units per pulse) must 
be applied to yield the total flow. Totalizers are avail- 
able also with a dividing network which incorporates 
this factor into the counting mechanism, allowing a 
direct-reading total ( Figure 3B). 

Flow rate can be indicated in either digital or analog 
form. Electronic frequency counters can be used; nor- 
mally, however, these devices are used for test work 
only since they are not direct reading in flow, and usu- 
ally are equipped with many features not required for 
a flowmeter readout. Specialized digital indicators op- 
erating on the same basic principle are available and 
have the advantages of direct and continuous in-line 
reading, specific-gravity compensation for flow indi- 
cation in gravimetric units, and compatibility with 
turbine meter primaries of any range (Figures 3C 
and 3D). 

Because some users prefer analog readouts, the output 
frequency can be converted to a proportional d-c level 
with flow rate indicated on any of a variety of d-c 
measuring devices. Common for high-accuracy meas- 
urement, is the long-scale potentiometric indicator 
(Figure 3E). An analog instrument with digital indi- 
cation also is available. For industrial indication, re- 
cording potentiometers or small d-c instruments with 
a logarithmic characteristic are available. The logar- 
ithmic characteristic takes advantage of the inherent 
rate accuracy of the primary element by yielding a 
readability which is a constant percent of rate. 
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—— HOW TURBINE METERS WORK 








In this typical turbine meter (Fischer & Porter), 
fluid enters (left), where flow-straightening vanes 
minimize upstream piping effects. The sharp- 
edged orifice further reduces upstream effects and 
increases the turbulent flow-range, giving the 
meter longer linear-flow measurement ranges. As 
the rotor is turned by the flow, each stainless- 
steel rotor blade as it passes the permanent mag- 
net, changes its flux, generating a sine-wave 
pulse in the pickup coil. (Some manufacturers in- 
bed the magnet in the rotor (Figure 2C): the 
pickup coil then generates a pulse each time the 
magnet rotates.) Since rotor speed depends on 
fluid-flow rate, the output frequency and voltage 
from the pickup coil are proportional to the flow 
rate. This output signal can be fed to analog or 
digital readouts, or integrators (Figure 3); or 
telemeters, recorders, controllers, computers, etc. 
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The rapid response of the turbine flowmeter makes 
it particularly valuable for measuring transient flows. 
Its time constant is in the range of 5 to 10 milliseconds. 
Here, its frequency output is converted to d-c level 
which in turn is measured by a rapid-response record- 
ing instrument or oscillograph. 


Linearity, Repeatability, Accuracy 


Digital readouts require that turbine-meter output 
frequencies be linear with flow rate; thus, it is un- 
necessary to use a calibration curve with digital rate- 
indicators, or to maintain a constant flow rate when 
totalizing digitally. Unfortunately, it is not hydrauli- 
cally possible to achieve absolute linearity over the 
wide flow-range capability of turbine meters. However, 
today’s turbine meters are linear within +0.5% of 
flow rate over ranges as great as 15:1 for fluids with 
viscosities of about one centistoke, such as common 
jet fuels. The range of linearity depends on meter size, 
fluid operating viscosity, and frictional drag. 


The full potential of the turbine meter is exploited 
when it is used digitally either for rate indication or 
flow totalization. The repeatability of such systems has 
been found to be better than 0.19% of flow. rate, and 
their accuracy to depend only on the accuracy of the 
standard against which their meters are calibrated. 


Presentation of Calibration Data 


Turbine meter calibration data can be presented 
in two ways. A plot of frequency versus volumetric 
flow rate can be used —the ideal being a straight line 
through zero (Figure 4). To achieve the degree of read- 
ability compatible with the inherent accuracy of the 
turbine meter itself, a more practical method of show- 
ing these data is to plot, versus frequency, the slope 
of the straight line through each point on the true 
meter calibration curve and zero. Thus, we can plot a 
curve of frequency divided by flow rate versus fre- 
quency, or by eliminating the time factors, plot the 
parameters as shown in Figure 5. The parameter, cy- 
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cles per gallon, the—ordinate-in Figure 5, is termed 
the “flow coefficient.” The ideal plot of this versus 


—* frequency is a straight horizontal line. Fhe-sample data 
Digital. shown by the solid line of Figure 5 deviate from the 


ideal by no greater than 0.5% of rate down to a mini- 
mum frequency that determines the limit of the linear 
range of the instrument. At any point above this mini- 
mum frequency, a factor can be applied to any fre- 
quency measurement; the resultant flow rate calculated 
will differ from the true calibration of the meter by 
no more than 0.5%. This curve also permits determina- 
tion of flow rate to much higher accuracy, if desired, 
merely by reading the true calibration factor in cycles 
per gallon from the curve at the measured frequency 
and applying this to the measured frequency. 

It has been stated that the linear range of the calibra- 
tion factor depends on fluid viscosity, as exhibited for 
one meter design by the broken curves in Figure 5. 
It is possible to design meters such that they are hy- 
draulically predictable, that is, kinematic in operation; 
and whereas a different calibration curve is obtained 
for each viscosity when data are plotted as in Figure 
5, a single calibration curve can be formed from these 
data by introducing the viscosity as a factor along 
with the frequency. Thus, the viscosity effects can be 
denoted by a family of curves (Figure 5), or one 
curve for all viscosities can be plotted (Figure 6). Fig- 
ures 5 and 6 are the normal presentations of calibra- 
tion data when the calibration curve is required. The 
broken lines in Figure 6 are normally not included in 
the presentation of data in this form. These data indi- 
cate the magnetic and frictional effects produced at 
low frequencies (rotor speeds), causing non-kinematic 
operation. Low rotor speeds are avoided in the applica- 
tion of meters to low-viscosity liquids. 

A further expansion of predictability can be of in- 
terest. Since the design of the meter (Figure 1) per- { 
mits hydraulic predictability, as exhibited by the fact 
that Figure 6 can be drawn for a given meter, it is 
also true that the effect of meter size can be incor- 
porated as a parameter, if desired. Although calibration 
curves are not normally provided in this form, the de- 
velopment of such a curve does provide some insight 
into the operation —and thus the application — of tur- 
bine flowmeters. By dimensional analysis, it can be 
D. Cox Instruments Digital indicator. shown that the parameters of Figure 6 should corre- 

late all data on a meter of a given geometry; and 
further, that the inclusion of a meter bore diameter in 
each of the two parameters plotted in Figure 6 will 
correlate all data for geometrically-similar meters. How- ‘ 
ever, in doing this, frequency must be replaced by rotor 
speed, since the relation between frequency and rotor 
speed can not be the same for various meter designs. 
The curve which will correlate all data is shown in 
Figure 7. This type curve correlates all variables that 
affect turbine-meter operation, enabling a study of the 
effects of size and viscosity (Reynolds Number effects ) 


Totalizer. 











E. Minneapolis- 


Honeywell 
Potenti- on flow rate and output frequency. 
t 
ol The Effects of Size and Viscosity on Meter Linearity 


Turbine meter makers have established nominal 
ranges of output frequencies for compatability with 














Figure 3. Readouts. 
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their secondary instruments. Maximum outputs are 
typically 400, 600 and 2000 cycles per second (One 
maker standardizes at 1200 and 2400 cps.), and the 
over-all flow-measuring range of the instrument is 
usually below 10% of maximum. Mechanical design 
of the primary elements, however, dictates that the 
range of rotor speeds in rpm not be the same in all 
size meters. Thus in instruments where each blade 
is counted, the number of blades for each size must 
differ. For example, a 1/2” meter can have two blades; 
a 3/4”, three blades; a 1”, four blades; 1-1/2”, six 
blades; 2”, eight blades, etc. With this information, 
we then can determine for any fluid viscosity condi- 
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tion the overall operating range of the parameter — 
v 
for any application. 


The reader can prove, by referring to Figure 7, and 
by doing a few calculations with various viscosities 
and meter sizes, that, if it is required to remain within 
the linear range of the turbine meter and not to ex- 
ceed a maximum nominal frequency in normal opera- MRS 
tion, the linear range of the turbine meter decreases 
as size decreases, and as viscosity increases. Then, use 
of a curve such as Figure 7, allows the selection of 
sizes of geometrically-similar meters to fit an applica- 
tion, and the determination of whether of not calibra- 
tion curves are required for operation in the nonlinear 
range. A table (Figure 8), can be prepared from the 
data as presented in the curve of Figure 7, for any 
predictable meter design, wherein turbine-meter size 
has been tabulated together with typical overall flow 
range, and the minimum flow rate obtainable in the 
linear range of the meter. This latter value is the ratio 
“flow rate in gpm/viscosity in centistokes” which must 
be exceeded as determined by the viscous influence 
number (analogous to Reynolds Number) at which 
the flow coefficient begins to fall below the +0.5% 
linearity band of Figure 7. 

Note that not only do the curves thus far presented 
show that viscosity affects the linear range of the 
meter, but also that the effect of viscosity in the linear 
range caa not be such as to cause the meter calibration 
to shift out of the +0.5% band. This means that vis- 
cosity of the fluid need be known to within +30% 
or so, unless the turbine meter is used in the nonlinear 
range. If the meter is to be used in the nonlinear 
range, the viscous influence number that is calculated 
to obtain the flow coefficient on the characteristic 
‘ curve (Figure 6) depends on the accuracy with which 
viscosity is known. To determine viscosity, the tem- 
perature of the liquid at the meter itself must be ac- 
curately known. Therefore, it is far easier to limit oper- 
ation to the linear range when flow rates are to be 
measured within +0.5%. When measuring lubricating 
or hydraulic oil flows, accurate thermometers must be 
used; even then, it is unwise to expect accuracy better 
than +1.0% in the nonlinear range of the meter 
because of limitations in the measurement of fluid 
properties. Visualization of the effect of very-high vis- 








Figure 4. Plot of frequency versus volumetric flow 
rate. 





Figure 5. Cycles per gallon plotted against out- 
put frequency. 








cosity on meters in the nonlinear range can be simpli- Figure 6. Plot of cycles per gallon versus fre- 
fied by reference to the broken curves of Figure 4. quency per centistoke. 
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NFLUENCE PARAMETER, ND“/v 
Figure 7. Flow parameter plotted versus viscous 
influence. 


Other Turbine Meter Characteristics 


The turbine meter, unlike many other high-accuracy 
meters, is rugged and compact and can be conveniently 
located in any piping configuration. The piping sys- 
tem need not be designed around the flowmeter as is 
often the case with other types of flowmeters. Although 
turbine meters are relatively small, the standard meter 
designs are quite capable of operation at pressures up 
to 3000 psi, and special designs can be used as high 
as 40,000 psi! The common, standard, turbine meters 
are basically high-Reynolds-Number devices and thus 
are compatible with the high-velocity flow lines com- 
mon in aircraft and missiles. For industrial installations, 
standard meters often are used with larger line sizes 
upstream and downstream of the meter. The relative 
immunity of a typical turbine meter to the effects of 
orientation and piping configuration has been shown 
by test. A deviation of only 0.5% from the calibration 
under ideal piping conditions was noted in the worst 
case. To obtain this shift, flow control was accom- 
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Figure 7. Flow parameter plotted versus viscous 
flowmeters. 
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Figure 9. A two-range turbine flowmeter. Digital 
indicator automatically selects signal from high- 
or low-range meter, and protects smaller meter 
against over-range by opening bypass valve. 


plished through a gate valve and double elbow direct- 
ly upstream of the meter inlet. 

High-temperature flow measurement with turbine 
meters is becoming more and more common in sev- 
eral fields. The normal range of turbine meters is up 
to 400°F; higher temperatures can be accommodated 
through special pickup coil design. Operations down 
to —300°F have been found perfectly compatible with 
turbine meters, although some manufacturers supply 
modifications of standard designs. 


Applications 


Aircraft and Missile Testing. While turbine flow- 
meter test systems of the desired accuracy, range, re- 
liability, and versatility are being used in other fields, 
it is fuel flow measurement for missile or jet-engine 
testing that provides the most common application of 
turbine meters. Systems used in engine testing are of 
two general types—both flow-rate measuring systems. 


Dual-Range System. The digital indicator of Figure 
9 automatically selects the proper range of turbine to 
be read by monitoring the frequency output of the 
larger-size meter. It indicates the high range if the 
frequency is above a given value, and indicates the 
output of the low-range meter if the frequency is be- 
low the given value. To prevent over-ranging of the 
smaller-size meter while operating at high flow rates, 
the indicator also provides a signal to open or close 
a bypass valve around the smaller meter (Figure 9). 
The digital indicator is equipped with a manual specific- 
gravity adjustment since fuel specific gravities vary 
from test to test. Automatic specific-gravity adjustment 
also is available from some manufacturers. More com- 
plex systems using three turbine flow elements and 
two bypass valves also have been installed in some 
engine-test facilities; other installations use one indi- 
cator to show flow from two such three-meter systems. 

Analog indicators with automatic switching are used 
also for the same application; however, the long range 
of the turbine meter itself can be exploited only by 
using two scale-ranges for a given meter, there being 
a limitation on rate accuracy of the analog device. 
Automatic switching of ranges as well as control of 
bypass valves are usually a part of this equipment. 
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Figure 10. Multimeter system with digital indi- 
cator and automatic typewriter logging. 


Engine tests are not always performed at steady state. 
The turbine meter is used in acceleration tests to pro- 
vide fuel-measurement data during the transient-flow 
period through the analog recording of output frequency 
on a high-speed recorder. 


Output into Computers. Turbine meters coupled to 
digital indicators also can be used directly with auto- 
matic data loggers or computers without conversion. 
Any number of turbine meters can be fed into a digital 
indicating system on a time-sharing basis, and the digi- 
tal indication can be both indicated and used for 
punch-card, tape or automatically-typed records. ( Fig- 
ure 10) 


Process Accounting and Batching. Outside of aero- 
nautics, the greatest use for turbine meters is for proc- 
ess accounting and accurate flow measurement for 
batching and control. High accuracy is extremely de- 
sirable in cost accounting for total raw-material con- 
sumption. One large chemical manufacturer is meter- 
ing liquified petroleum gas purchased from a nearby 
refinery to insure proper payment for actual consump- 
tion. Turbine meters also are widely used for accurate 
proportioning of gasoline blends. Here it is important 
not only to insure the proper proportions, but also, ac- 
curacy is necessary for correctly charging the compo- 
nent gasolines drawn from supply tanks and piped in 
from suppliers. 


The turbine meter also has found application in 
portable flow measuring such as in trucks delivering 
high-pressure liquified gases directly to users. In such 
installations, turbine meters meet the need for extreme 
ruggedness and compactness, yet yield the accuracy 
required for proper consumer billing. 


Airborne Flow Measurement. These same assets have 
given the turbine meter an enviable position in air- 
borne systems including airplane fuel flow-rate and total- 
flow indication, in-flight refueling totalization and con- 
trol, and telemetering of missile fuel consumption. Spe- 
cialized secondary instruments have been developed, 
such as the rate indicator-totalizer for airplane control- 
panel mounting (Figure 11). 


As a Flow Calibration Standard. The accuracy limita- 
tion of the turbine meter, when used with its calibra- 
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Figure 11. Waugh Engineering airplane fuel-flow 
system. Indicator (upper left), totalizer (upper 
right), controller (center). 


tion curve, is that of the standard upon which its cali- 
bration is based. This gives the turbine meter a unique 
position among flow-metering devices: it can be used 
as an accurate secondary or transfer standard for use 
in the calibration of other flowmeters. Complete pack- 
aged calibration stands using turbine meters as the 
reference standard are available (Figure 12). They in- 
clude digital electronic readout instrumentation, and 
complete fluid reservoir and pumping facilities. 


Figure 12. F&P packaged flowmeter calibration 
stand which usos turbine meters as flow standards. 

















Magnolia Petroleum now is using a gas chromatograph to optimize performance of 
a deisobutanizer distillation column. This analyzer has improved output product 
composition equivalent to several thousand dollars a month, and _indicat- 


ed other instrumentation improvements which will produce additional savings. 


Gas Chromatograph Improves 


Distillation Operation by 18% 


by L. J. McGovern DO YOU CONTROL your distillation columns or 
do they control you? An interesting question, and one 
to which the first answer would be, “of course we con- 
trol our distillation towers.” At the Magnolia Refinery 
in Beaument, we thought we controlled a deisobutani- 


Supervisory Process Engineer 
and 
Leroy J. Carlisle, Jr. 


Junior Process Engineer zer tower in a butylene alkylation unit until we installed 
Magnolia Petroleum Company a process chromatograph. This instrument showed that 
Beaumont, Texas the tower composition product varied over a wide range 


while the tower was operating under seemingly-stable 
conditions. Such variation in product composition was 
costing the refinery several thousand dollars each month. 
Routine laboratory sampling did not disclose this 
variation. The tower was being controlled in the con- 
ventional manner, by regulating temperature with 
pressure held constant, to obtain the desired end 
products. 








HIGH 


Evaluating the Problem 


When it became obvious that the deisobutanizer 
tower outputs varied, an economic evaluation of the 
two product streams was made. Top tower product re- 
cycles to the alkylation reactors; the bottom product, 
normal butane, is used to pressure gasoline. The revenue 
curve is based on the cost of normal butane as a diluent 
in the alkylation reaction and the revenue loss when 
isobutane is used for pressuring gasoline. This curve is 
shown by Figure 1, revenue being plotted against the 
volume percent of isobutane in the tower bottoms. 
; d 4 The peak of this curve and the optimum tower operation 
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We attempted to operate the tower so that bottoms 
Fi a: : luat (isc iiidlias composition was in this optimum range. The labora- 
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— ngs wordinetaag apse <0 Syed dP geen a tory procedure of analysis was used to check the bot- 
anizer tower. Revenue is plotted against volume at 
toms composition. It took five hours on the average 


ercent of isobutane in normal butane in tower i ' 
seonaed product. from the time a sample was taken until information was 
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given to the operator for adjusting his bottoms product 
composition. Of the analyses reported, only 60% of 
product fell within the desired range of composition. It 
was determined that bottoms composition could have 
been maintained in the desired control range if analysis 
could be made every 10 to 15 minutes. Based on this 
reasoning, a Consolidated Electrodynamics Corporation 
type 26-202 process chromatograph was installed on 
this column. 


Chromatograph Installation 


The chromatograph consists of three parts: analyzer, 
control unit, and recorder. The analyzer is located at 
the base of the deisobutanizer tower. The recorder and 
control units are located on the unit panelboard. 

The analyzer contains a sample introduction system, 
a chromatograph column, and a detector unit. The 
control unit contains the power input and distribution 
systems, the master timer, and attenuation switches. 
The receiver is a standard 10-millivolt, one-second-re- 
sponse, potentiometric strip-chart recorder. 

The required analyzer auxiliaries are illustrated by 
Figure 2. A slip stream of the tower bottoms is filtered 
to catch any fine solids coming from the tower. A 
standard sample is located near the analyzer to periodic- 
ally standardize the chromatograph. Either of these 
liquid streams can be introduced to the analyzer by 
actuating the solenoid valve from the unit control room. 
During automatic operation of the chromatograph, the 
solenoid valve is positioned to allow flow of the tower 
bottoms to the system. 

A steam-heated vaporizer is provided to evaporate 
the liquid sample. The vaporizer effluent is divided 
into two streams. One stream bypasses the analyzer 
and goes to vent. The other stream goes to the analyzer 
sample-introduction system and out to vent. The stream 
going to the analyzer is filtered to protect the chromato- 
graph column. This stream is maintained at a constant 
flow rate of 80 cc/min to allow delivery of the sample 
to the carrier-gas stream at constant pressure, so that 
the same quantity of material can be introduced into 
the chromatograph column for each sampling. The 
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Figure 2. Schematic diagram of chromatograph 
analyzer auxiliaries for deisobutanizer tower instal- 
lation. 


sample bypass stream and the liquid sample loop are 
necessary to maintain continuous flow so that the time 
between the sampling of the tower bottoms and the 
analysis of this sample by the chromatograph is main- 
tained at five minutes. The tower bottoms contain a 
trace of heavy components that will not vaporize at 
the vaporizer temperature of 250°F. This heavy oil 
traps out in the sample bypass loop and is drained out 
by the oil trap to prevent fouling of the rotameter in 
the line. The sample bypass rate in this case is 5 cu 
ft/min to maintain the five minute lag between sample 
and analysis. 

A helium bottle with a pressure reducer is located 
near the analyzer. The helium flows into the analyzer 
through the chromatograph column and out to a rota- 
meter. The helium rate is maintained constant at 80 
cc/min so that components emerge from. the chromato- 
graph column at a constant rate. A bottle of helium 
will last approximately 80 days. 

The chromatograph column is 14” stainless-steel 
tubing packed with Dow Corning 200-500 silicon on 
crushed C-22 firebrick. 

The installation requires daily, weekly, and monthly 
maintenance. Daily, the recorder-controller is checked 








Figure 3. Graph show- 
ing comparative im- 
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product as result of 
analysis with a chroma- 
tograph. 


ISOBUTANE CONCENTRATIONS 


PERCENTAGE OF OPERATING TIME AT 


VARIOUS 








VOLUME- PERCENT 









OPTIMUM OPERATING RANGE OF 
DEISOBUTANIZER COLUMN IS 

3 TO 5% ISOBUTANE IN 
BOTTOMS PRODUCT. 


— 


290 

a Operation adjusted using 
Chromatograph 

Operation adjusted without use 
of Chromatograph 








16 Z LO 16 
dy. ) 
890 3gI-10.0 


ISOBUTANE 'N DEISOBUTANIZER ~~~"""~ 








May 1959, Vol. 6, No. 5 


61 











62 





Figure 4. Battery of four chromatographs at Mag- 
nolia Petroleum for analysis of products in a new 
propylene alkylation unit. 


for bridge current, bridge output and zero adjustment. 
Also, sample and carrier flow rates are checked. Week- 
ly maintenance consists of filter renewal. Monthly, the 
moving parts of the analyzer are greased and the 
chromatograph is calibrated. Calibration is done by 
manual operation of the timer mechanism to obtain 
a full chromatogram. These procedures are simple and 
are performed on a routine basis by unit instrument 
personnel. 


Improvement in Tower Operation 


Laboratory procedure required an average of 5 hours 
before an analysis was reported. The chromatograph 
automatically gives an anlysis every 15 minutes. There- 
fore, tower adjustments can be made more often for 
changes in product composition. It is anticipated that 
eventually the only laboratory analysis required will 
be that for the standardization sample at the unit. 


A definite improvement in tower operation has been 
achieved since the chromatograph installation. In Fig- 
ure 3, chromatograph analyses are grouped in a fre- 
quency of occurence, according to the percent isobutane 
in the bottoms product. The crosshatched bars represent 
data obtained shortly after the chromatograph was in- 
stalled. During this time the operators were controlling 
by temperature, as before. This is our best estimate of 
tower performance under these conditions. These data 
show that 60% of the time, the bottoms composition was 
in the optimum control range, 3 to 5% isobutane in 
normal butane. After the operators were instructed 
to run the tower by the chromatograph reading, the 





data shown by the solid bars were obtained. Seventy- 
eight percent of the samples fell in the 3 to 5% range 
compared to the 60% shown by the crosshatched bars. 
However, notice the solid bars have approximately the 
same spread as the crosshatched bars. 


The question arose, “Why can’t the tower be oper- 
ated to narrow this distribution of isobutane content 
and maintain the optimum tower split more that 90% 
of the time?” A check on the tower control system gave 
the answer: Tower temperature and pressure varied 
enough to change the chromatograph indication, but 
not enough to demand attention when the tower was 
sampled and controlled through laboratory analyses. 
Because of this, a sensitive more-elaborate control sys- 
tem was recommended for the tower. Once this system 
is installed and functioning properly, we expect tower 
performance to be much better than that represented by 
the solid bars. 


Five Other Chromatographs Used 


Within the past nine months, installation of five 
additional chromatographs has been completed at Mag- 
nolia. Four of these are on Magnolia’s new propylene 
alkylation unit and its feed-preparation system. These 
are single-stream analyzers with sample-loop manifold- 
ing such that four of seven streams can be analyzed 
continuously (Figure 4). 


In Figure 5, six of the sample points are schematic- 
ally shown. The absorber off-gas (point 1) is moni- 
tored for propylene content since this is the key com- 
ponent in the recovery from fuel gas for alkylation 
unit feed. This instrument can be switched manually to 
the butylene stream (point 4) which is monitored for 
isopentane. Experience shows that normal pentanes 
and heavier materials in alkylation unit-feed greatly 
increase acid consumption. By controlling this stream 
for 5 to 8% isopentane, the quality of these heavier 
materials is controlled. The second chromatograph 
continuously montitors the propane-propylene stream 
(point 2) for ethane. The ethane content must not ex- 
ceed 3 volume % of the propane so that the propane, 
when recovered from the alkylation unit, will meet a 
95% purity specification. 

The third instrument monitors the propane leaving 
the alkylation unit (point 3) for ethane and isobutane. 
The isobutane content must be controlled for less than 
2 volume % so that the product will meet the 2% 
residue test for NGAA propane. Recently a second 
propane stream from the adjacent LPG fractionating 
system has been manifolded into this instrument. With 
manual selection, the operator can alternately check 
the production from both units. The fourth chromato- 
graph is manually switched to monitor either the 
normal butane production (point 5) or the isobutane 
recycle (point 6). When the normal butane product is 
being sold, it must meet 95% purity and NGAA speci- 
fications, requiring control of both the isobutane and 
isopentane content. When this stream is being used to 
pressure motor gasoline or being rerun on the LPG frac- 
tionator, the operator manually switches the chromato- 
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Figure 5. Schematic diagram 
showing sample points for chro- 
matograph analysis in a new pro- 

pylene alkylation unit at Mag- 
rola Petroleum. 
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the original installation of a chro- 
matograph. 

The fifth chromatograph is an automatically-pro- 
gramed, six-stream analyzer installed on the LPG frac- 
tionator during an expansion program in mid 1958. 
This unit came on stream in 1956 with a capacity to 
separate 25,000 B/D of mixed butanes, propane and 
natural gasoline. The expansion program added a sec- 
ond deisobutanizer, and modernized existing off-site 
facilities for additional debutanization capacity. The 
tower sequence is debutanizer, deisobutanizer (two in 
parallel), and depropanizer. The butanes and propane 
products from this unit must meet 95% purity and 
NGAA specifications. To achieve this, the debutanizer 
overhead, the overheads and bottoms from both deisobu- 
tanizers, and the depropanizer bottoms are analyzed for 
propane, isobutane, normal butane and isopentane. The 
propane product is analyzed on the alkylation unit chro- 
matograph (point 3, Figure 5), with manual switching, 
as previously described. The complete cycle of six streams 
takes approximately 90 min. 

To shorten the time interval between analysis of a 
particular stream or several streams, the operators can 
block out those streams not desired with readily access- 
able stream-selection switches (Figure 6). The timing 
cams for the instrument and the stream-selection switches 
are mounted behind the control board. The incoming 
sample-stream pressure regulators, the sample-selection 
valves, and the chromatograph column are located in an 
air-purged shelter in the process area. 


Future Applications 


A second automatically-programed two-stream ana- 
lyzer is ready for installation on the two off-site debu- 
tanizing towers which are the second step in our LPG 
expansion program. The overhead products will be auto- 
matically analyzed for propane, isobutane and isopen- 
tane. 

Magnolia delivers propane continuously by pipeline 
to customers and to underground salt-dome storage at 
Hull, Texas. A chromatograph will be installed in the 
near future on these streams to establish a continuous 
record to the product shipment. Switching from stream 
to stream will be done manually. Components analyzed 
will be ethane and isobutane. 


May 1959, Vol. 6, No. 5 


Chromatographs Have Proved Themselves 


The chromatograph has proved its ability to function 
satisfactorily as a field installation. It gives accurate, 
reproducible analysis within 10.1 volume percent. Op- 
erating personnel at the units have accepted the chro- 
matograph as an aid in controlling their equipment. 
Laboratory samples have been reduced in all cases. 

Extraordinary maintenance on the instruments, over 
and above the routine checks, is not considered excessive. 
Time required for this purpose has averaged approxi- 
mately two hours per week per instrument. Periods of 
114 to 2 months without extraordinary maintenance are 
not uncommon. 

Additional chromatographs are being installed in the 
Magnolia Refinery. Based on our present experience, 
satisfactory results are anticipated. The overall refinery 
operation is being surveyed for possible applications of 
the chromatograph as a direct controller. 


Figure 6. Programer and stream-selection switches 
for automatically analyzing six process streams 
with one chromatograph. 
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THE FIELD OF INSTRUMENTATION 








P Scanning SYSTEMS AND AUTOMATIC CONTROL me 
d 





One Man Show. Entire test fa- 
cility for five Diesel engines at 
Socony Mobil Oil’s Paulsboro, 
N. J. research lab, is under easy 
control by this single operator, 
thanks to a good job of human 
engineering. All five test en- 
gines are controlled by identical 
equipment—simplifying the op- 
erator’s job. Engine tempera- 
tures are read out on M-H and 
L & N widestrip recorders; pres- 
sures are controlled by U. S. 
Gauge Pressure Pilots; consoles 
and enclosures are by Elgin 
Metalformers. 





New Circuit Element. Union Carbide’s 
new ‘‘Solion,’’ which outperforms both 
tubes and transistors in low-frequency 
uses, was introduced at the recent IRE 
show in New York. A solution of ions 
carries the charge—hence its name. Op- 
erating on extremely-low power, with low 
drift and high linearity, it may replace d-c 
amplifiers in the 2 cycle per hour to 0.5 
cps frequency range. As an integrator, 
error-signal accumulator or control ele- 
ment, it may find use in accelerometers, 
analog computers and _inertial-guidance 


Ww systems. 





a Got Hypoxia? — Carbon monoxide or al- 
coholic poisioning, or athletic distress? 
Then “‘Oxy-Hale” is for you. It’s a new, 
pocket-size, oxygen dispenser made by 
Controlled Pressure, Inc., which permits 
instantaneous, self-administration of 25 to 
90% air-oxygen mixtures for up to 4 
minutes from its self-contained 3-liter 
oxygen capsule. Ingenious controls depres- 
sure oxygen and deliver desired admixture 
at fingertip control. Also good for cardiac 
and asthmatic conditions. What's hypoxia? 
It’s altitude illness such as met in air- 
planes or on mountain tops. 
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No Male Monopoly—is scienti- 
fic curiosity, nor bright future 
prospects for an engineering 
career. And to stimulate poten- 
tial scientists, Minneapolis-Hon- 
eywell staged a 75-exhibit, 30, 
500-square-foot show for 600 
Minnesota high school science 
students as part of their cele- 
bration of ‘National Engineers 
Week”’ last February in Minne- 
apolis. Here St. Joseph’s Acade- 
my girls and their physics 
instructor, Sister Charlette, are 
being shown a M-H flight-con- 
trol system. 


My Compressing Time — in designing com- 
pressors, is the neat trick accomplished by 
this analog computer, built for their en- 
gineering research by Clark Brothers Com- 
pany, Olean, N. Y. Computer telescopes 
one man-year of engineering time into ten 
man-days. Calculation of suction and dis- 
charge header optimum flow characteris- 
tics minimizes header pulsations and pipe- 
line vibrations while compressor is still in 
its design stage. 
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Open Human Heart— is visible in the cen- 
ter of this intent four-surgeon team re- 
medying a cardiac defect at Peter Bent 
Brigham Hospital, Boston. Critical moment 
is when patient’s blood is diverted from 
his heart and lungs to heart-lung machine 
(left center) to produce a ‘‘dry field’’ for 
surgery. And critical to the heart-lung 
machine technician is instantaneous 
knowledge of blood flow rate provided in 
indicated, recorded and integrated form 
by the Foxboro magnetic flowmeter (up- 


























MAINTENANCE LOG NO. 49 


Optimizing Instrument Maintenance 


Here’s what’s been learned about instrument maintenance through 25 years as head 


instrument engineer of one of the world’s great chemical empires. Here’s what it takes: 


® Good instrument purchase-specs © Personal installation supervision 


® Careful equipment selection ® Information feedback to designers 


® Installation standards ® Close user-maker cooperation 
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by Ralph D. Webb 
(Honorary Member of ISA) 
Associate Director, Engineering Department 
Union Carbide Olefins Company 


South Charleston, W. Va. 


NORMALLY, WE THINK of instrument mainte- 
nance as entirely the function of the plant instrument 
department: the individuals in the department are 
responsible for keeping all instruments in good working 
order. In my opinion, these individuals should be 
carefully selected in the beginning by intelligent inter- 
views and aptitude testing. Invariably, training is prac- 
ticed in the plants of the larger companies, some in- 
cluding formal classroom work. And there must be a 
well-equipped shop, an efficient storeroom, and instru- 
ment-minded supervision. 

But all this instrument department organization has 
been described many times before; therefore, I would 
like to discuss other factors that influence efficient 
maintenance—mostly functions of the instrument engz- 
neer rather than the instrument technician. 


Technicians Have Contributed Much 


One comment about the instrument technician: In 
1935 I started applying a crude aptitude test, plus a 
lengthy personal interview to each applicant for the 
job of instrument repairman. Because of this careful 
selection, many non-technical instrumentmen in our 
South Charleston plant proved thoughtful and intelli- 
gent, capable of functioning on a much higher level 


than normally expected of non-college men—and this 
in a plant of highly-complicated, very-involved proc- 
esses. 

One of the proud achievements of our South Charles- 
ton instrument organization are the up-from-the-ranks 
instrument engineers who contribute so much to the 
present progress of our corporation. One of our gradu- 
ates has just returned from supervision of instrumenta- 
tion during construction and startup of a major Euro- 
pean petrochemical plant; another has just put into 
service the involved instrumentation in a Brazilian 
polyethylene plant; a third heads instrument engineer- 
ing in one of our new major plants; and still another 
is in charge of all instrument service in our South 
Charleston complex which includes our Technical 
Center with its laboratories and pilot plants. 

I firmly believe the instrument engineer —the man 
who designs the systems and specifies the instruments 
to be purchased — actually is most responsible for the 
utlimate economy in plant instrument maintenance. 


User-Maker Cooperation Pays Off 


For years, instrument makers very wisely have sought 
and received opinions and recommendations of expe- 
rienced user instrument engineers. Many of us have 
made repeated trips into makers’ factories and spent 
days explaining our needs, examining the manufacturers’ 
newest developments, and sharing our knowledge ac- 
quired through years of varied experience. Most in- 
struments, valves, and auxiliaries used today reflect in 
some degree the result of these consultations. 

And today, maintenance in your plant is being ben- 
efited from much of this, for you have instruments 
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that are better enclosed, more easily kept clean; sturdier 
mechanisms more easily calibrated and accessible, even 
to such minor details as their requiring but a single 
size of screwdriver or wrench for adjustment or repair. 


Good Purchase Specifications 


Another prepurchase influence of the user instru- 
ment engineer in instrument design and maintenance 
comes through his purchase specifications. These can 
be set up only by the instrument engineer. In trying 
to meet these specifications, manufacturers often re- 
fine designs or manufacturing procedures and so pro- 
duce better instruments. This certainly has given us 
improved accuracy, response, and performance, and 
has been a major factor in producing devices more 
resistance to vibration, extreme temperature, or cor- 
rosive atmospheres. In particular, these user specifica- 
tions, set up by engineers, were responsible for our 
long having had better motor valves, with properly- 
sized springs, better stuffing boxes of low friction and 
long trouble-free life, and with integral stem and inner- 
valve design and guided plugs made to very-close 
tolerances. These were not necessarily ideas of the 
user; but I do feel that tight specifications by some 
major users caused several valve makers to produce 
better motor valves— valves that would function for 
up to five years between servicings. 


Result: Design for Serviceability 


Look at instruments marketed these last few years: 
whether pneumatically or electrically actuated, pro- 
vision is made for quick and easy exchange of con- 
trolling or recording mechanisms. This came about 
through a need recognized by both the instrument 
user and maker. 

So, we today employ what I call “telephone com- 
pany” instrument service: field men need carry but 
few tools or make but few tests. Then, if necessary, 
they install new components, rather than to fix them 
in the field. Such procedures produce minimum dis- 
turbance to the plant. Perhaps more important today, 
field men need not be highly-trained, well-rounded, 
skilled technicians, because the removed part, rather 
than being subject to hurried field repair, is given a 
thorough shop overhaul by skilled mechanics equipped 
with adequate service instruments. And if desired, a 
different mode of contro! can be tried in but a min- 
ute’s time with a minimum of time-consuming trouble. 


Installation Standards Assure Performance 


Every process industry surely should use instaliation 
standards for its instrumentation. Standards carefully 
developed by instrument engineers will go far to assure 
that measurement elements are properly installed; that 
piping is properly sloped; that exposed instruments 
are properly housed; that case purges are used in cor- 
rosive zones; that motor valves are installed so that 
valve positioners are accessible; that clearance is pro- 
vided below valve bodies so that inner valves can be 
withdrawn without valve removal from the line; that 
spool pieces next to valve flanges are provided to al- 
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“SCREWBALL AWARD”... 
Texas A&M Tradition 
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(Right). ‘Outstanding 
Screwball of 1959’— 
Ralph Webb, associate 
director of engineering, 
Union Carbide Olefins Co., proudly holds his screwball trophy. 
(Left). ‘Professor Screwball’’—Dr. C. D. Holland, associate pro- 
fessor of chemical engineering, Texas AGM College, and sym- 
posium director for several years, won this award this year. 


It all started as a joke back at the 1949 Texas 
A&M Symposium on Instrumentation for the 
Process Industries. During discussion of a some- 
what visionary control scheme, W. H. “Mac” 
Fortney, head of instrumentation at Humble 
Oil, called Bob Nichols of Magnolia Petroleum 
“the screwball of the symposium.” To keep the 
joke rolling, Nichols next year, in mock serious 
ceremony, presented Fortney a desk-trophy 
with a screw topped by a ball and dubbed Mac 
“Outstanding Screwball of 1950.” Thus the tra- 
dition began. 

But “Screwball of the Year” has by now be- 
come a serious recognition of outstanding 
achievement in instrumentation and of support 
to the Symposium. Down through the years its 
recipients form almost a “who’s who” of in- 
dustrial instrumentation. 

In 1951, Dale Mattix of Cities Service, Lake 
Charles, La., received the award and Nichols 
himself belatedly got his No. 1 trophy. Tra- 
dition now has it that the former recipients 
select the next man to be honored, and the 
immediate past “screwball” provides the tro- 
phy. 

Year to year winners since have been: 1952— 
James Jones, Texas Co., New York City; 1953— 
Homer Givens, La Gloria Corp., Falfurias, Tex- 
as; 1954—M. K. Anderson, Union Carbide, Texas 
City; 1955—Porter Hart, Dow Chemical Co., 
Freeport, Texas; 1956—C. L. Schultz, Shell Oil, 
Houston; 1957—-Dr. John Draffen, Monsanto 
Chemical, St. Louis; 1958—Clinton Bates, Hum- 
ble Oil, Baytown, Texas; and 1959—Ralph Webb, 
Union Carbide, So. Charleston, W. Va., author 
of our ISAJ Maintenance Log this month. Then, 
in 1956, Dr. John D. Lindsay, department head 
of Texas A&M’s Chemical Engineering and 
initiator of the symposium in 1946, was named 
“Dean of the Screwballs.” 

In addition to the desk trophy, each winner 
receives a Texas-ssaped gold lapel pin bearing 
the ball and screw and the letters “A&M.” 
Screwball presentations are a feature of the 
Annual Symposium Banquet, and follow a skit 
performed by screwballs of previous years. 
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low for bolt withdrawal; and that the thousand and 
one things needed to make instruments function prop- 
erly are actually installed. Standards likewise prevent 
valves and thermowells from being located in abso- 
lutely-inaccessible places, and connections and pressure 
gages at blind transmitters from being omitted. 

All of us have seen installations where performance 
was marginal simply because the installers were given 
insufficient information to do an intelligent job. The 
fault may lie in the location of the thermal bulb; or 
maybe the controller should have been mounted at the 
process rather than behind the control panel. Perhaps 
the leads of a differential pressure instrument should 
have been purged; or this same device should have had 
one side close-connected to a vessel. Installation sketches 
for the particular situation, by supplementing installation 
standards, will eliminate trouble-making problems and, 
subsequently, relieve the instrument department. 


Installation Sketches Assure Profit 


Installation sketches should be drawn up at the 
time the engineer designs the instrument system, and 
specifies the instruments, so that their value can be 
properly used by the equipment, piping, and instrument 
layout men as well as by the plant-design draftsmen. 
With these installation sketches, the instrument engi- 
neer conveys his ideas to all persons concerned. Here 
he shows use or non-use of gas purge, relative position 
of various elements involved, dimensions of the connec- 
tions for level or interface measurement, location of 
thermal elements, sampling points for analytical instru- 
ments, and other vital details necessary for proper per- 
formance. Sketches assure installation as originally in- 
tended by the designing instrument engineer; the time 
required to make them is paid for many times over by 
the help they give draftsmen, installing engineers, and 
others involved in readying instruments for service. 
However, the greatest profit from their use is derived 
by the instrument department which is responsible for 
the instrumentation once the plant is started. All too 
often, poor measurement and poor control are experi- 
enced for months and even years because of the diffi- 
culties, once operation has started, of changing improp- 
erly-located thermowells, transmitters, and valves. 


Top Priority: Proper Selection 


Instruments should, by all means, be selected by the 
instrument engineer and not by one unfamiliar with 
instrument usage. And this selection, which in my opin- 
ion is so important to low-cost and efficient mainte- 
nance of instruments, should include several factors and 
not be based on first-cost alone. 

The engineer should be sure that the instruments 
have properties to give satisfactory performance in 
their final environment. This may call for the ability 
to withstand vibration, to accurately measure or control 
while undergoing rapid changes in temperature (per- 
haps actual sprinkling with water or other liquids), and 
in the Southwest, the occasional horizontal rain or dust 
storm. Motor valves need have this same careful con- 
sideration given to each individual item. Stem packings 
must be protected from temperature extremes; packing 


materials must be suited to the fluid. Inner valves and 
seats both in materials and design, should be made with 
shutoff, flow characteristics, erosion, and corrosion fac- 
tors all in mind. Careful valve sizing is important, too, 
as it can influence ultimate performance and life. 


Do Your Testing in the Lab! 

Remembering that both mechanics and supervisors of 
the plant instrument department must have knowledge 
and know-how about each type of device in the plant, 
and that the storeroom must have parts for it, the engi- 
neer should think twice before putting some odd variety 
of instrument in the plant “just for trial.” Instrument 
testing should be done in ‘the laboratory or in a special 
installation in an existing plant, where it can be sub- 
jected to test procedures rather than being treated as a 
permanent installation. 

This thought can be expanded: there are benefits in 
keeping the number of brands installed in any one plant 
to a reasonable minimum. Such a policy unquestionably 
is hard on the manufacturer whose instrument you do 
not buy; nevertheless, from the maintenance point of 
view, it is good policy. Minimum maintenance problems 
would be involved if but one brand of instrument or 
transmitter or motor valve were used throughout a 
plant. But this goal is seldom achieved. You will oc- 
casionally be forced to depart from the policy by in- 
ability to obtain parts or an unfavorable change in the 
pricing or quality of parts, or in those special cases 
where particular instruments fit in better than others. 
A reasonable compromise normally can be achieved here, 
but the maintenance problem of multiple brands should 
not be overlooked. 

Plant-type analytical instruments are more common 
and more important each day. Instrument engineers 
selecting an analyzer should make its sampling system 
a part of their work. Proper sampling for in-plant ana- 
lyzers has been the subject of whole symposia, and 
is surely worthy of special attention. A poor sampling 
system often becomes another problem for the instru- 
ment department. Installation sketches could prove ade- 
quate for some simpler installations, but the samplers 
often are very involved, with scrubbers, traps, heat ex- 
changers, filters, dryers, and all sorts of regulators and 
seals. Regardless, the instrument engineer should accept 
as his responsibility the design of a proper sampling 
system. Manufacturers will be glad to cooperate—in 
fact, may furnish most of the design—knowing, as they 
do, the importance of good samples to the ultimate 
performance of their instruments. If the analyzer is 
part of a control loop, its sampling lag must be fully 
considered; else the instrument department will be con- 
fronted with yet another time-consuming problem. 


Comfort and Safety Improve Service 

Control room design and layout, again an engineer's 
responsibility, can materially affect instrument mainte- 
nance. Adequate, safe access to the back of control panels 
is required if mechanics are to function properly. If 
the mechanic must crawl into a small, dark space, prob- 
ably hot beyond all reason and dangerous because of 
poor exit facilities, he can hardly be expected to do a 
fast or first-class job of adjustment or repair. The de- 
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Figure |. These controls were removed from serv- 
ice to make way for the modern panel of Figure 
2. Note how overhead piping had become clut- 
tered over the years; safety devices and alarms 
had been stuck willy-nilly all over the space. 


Figure 2 (Right). This new panel provides an 
ordered, clean and comfortable environment which 
encourages both the operator and technician to- 
ward high-grade craftsmanship. 


signing engineer must provide a reasonably-decent en- 
vironment in which to work. 

I know of two boiler houses where the mechanic 
reached the instruments from the floor below by stand- 
ing on a ladder, and worked up through an opening in 
the operating-room floor. Having no ventilation, this was 
an oppressively hot place where the mechanic soon be- 
came thoroughly soaked with his own perspiration. To 
add to his hazards, bare electrical connections carrying 
120-volt alarm circuits were located on all sides, exposing 
the mechanic’s tool and even his head and body to 
shock. No person should ever be asked to work under 
such dangerous and uncomfortable conditions; and such 
instrumentation never can be maintained as well as 
that with proper accessability. In your efforts to achieve 
compactness and good appearance, don’t forget the com- 
fort of the serviceman! 


Personal Supervision 


To achieve good performance with minimum care, 
the instrument engineer must not only check all blue- 
prints on new-plant design, but also personally see the 
equipment during several installation stages. Then, he 
should be present at startup to observe performance 
of the instrumentation he designed. This is all part 
of the feedback we know is so essential for growth and 
improvement in our methods. A formal report should 
be written by the engineer. It will be based on the fact 
that the instruments were not installed as intended. Thus, 
improved procedures can be established to minimize 
this all too common trouble in the future. Most infor- 
mation should come from the instrument department 
actually operating the new measurement and control 
systems, for they will be most aware of the poor per- 
formance. 


Re-instrumenting Existing Plants 


I have had in mind mew plant design as I have cov- 
ered the many ways in which the instrument engineer 
can favorably affect plant instrument maintenance. Prac- 














































tically every point covered will apply also to the 
changes that continuously go on in existing plants. Re- 
peatedly, our plant instrument engineers have made 
economic studies which they “sold” to management. And 
this new instrumentation achieved not only our original 
economic aim—increased production, improved product, 
or decreased labor—but, as a final dividend, decreased 
instrument maintenance. 

Figure 1 shows the rear of one of five control panels 
located on two different floors of one of our process 
buildings, just before the panels were removed from 
service. This was typical of the panels involved in the 
economic study made to justify their replacement. 

Figure 2 shows the rear of our new miniature-instru- 
ment panel; this one assembly took the place of all five 
original panels. Benefits were several: better operation 
through better instruments, better coordination of oper- 
ations, less operation labor, and, as a special dividend, 
greatly reduced instrument maintenance. You don't see 
the transmitters involved, but these were properly in- 
stalled and protected, and with the elimination of the 
thermal and pressure leads formerly required, the need 
for constant zeroing and checking was greatly reduced. 
Actually, maintenance time required by this new system 
was only one-fourth that of the older. This alone rep- 
resents almost 15% annual return on the new instru- 
ment investment. Thus, again, we have helped mainte- 
nance through good instrumentation engineering. 

By placing it last, 1 am trying to emphasize the im- 
portance of imstrument engineering in the operating 
plant; how the instrument engineer can seek problems 
and make studies that will not only profit his company 
in multiple ways, but often will locally achieve the goal 
of optimized instrument maintenance. 

This article is based on a presentation to the 14th Annual Symposium 


on Instrumentation for the Process Industries, Texas A&M College, College 
Station, Texas, January 21-23, 1959 
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Air-supply control panel for soot-blowing and 
station air systems. Header pressure controller 
(upper left), surge flow controller (upper right); 
left to right across center are discharge-pressure, 
air-reduction and surge-flow M-A stations; the 
two indicating controllers at bottom regulate 
compressor temperatures. 


Controls 
Guarantee 


Soot-Blowing 








Priority with Maximum Economy 


POWER PLANT ENGINEERS will watch with 
interest the performance of an unusual new control sys- 
tem for soot-blowing air supplies. This new system is be- 
ing installed on the 1,715,000 lb/hr Number 8 Unit of 
the Avon Station, Cleveland Electric Illuminating Com- 
pany. The 138 Vulcan soot blowers on Unit Number 8 
use compressed air as the primary blowing medium. 


The exceptional feature of the system is that air will 
be furnished by a centrifugal compressor under fully- 
automatic control, supplying air at 300 psi for soot 
blowing and at 125 psi for station service. The com- 
pressor is a 9,160-rpm, 7,000-cfm, 2-cylinder machine 
with intercooling, driven by a 2,500-hp motor. 


Unusual Flexibility 

The unique controls provide the greatest flexibility 
possible in an air supply. On low air pressure and de- 
mand, the compressor can furnish the plant with station 
service air at utilization pressure at low horsepower 
input. Then, when it’s time for soot blowing, the op- 
erator merely changes the pressure set-point. The com- 
pressor then swings into full pressure and capacity 
output to meet soot-blowing requirements. The required 
volume of air always is available and for as long as 


needed: the soot blowing sequence never need be inter- 
rupted while air receivers are refilled. 


During times of low air demand, the manual adjust- 
ment of the pressure set-point reduces the horsepower 
requirements. For instance, when the soot blowers are 
not operating, the manually-adjusted pressure. set-point 
is reduced from 300 to 125 psi, the plant utilization 
pressure. Thus, the compressor’s ratio of compression 
is lowered, the horsepower input is reduced, and the 
new flow conditions can remain above the critical or 
surge point, depending on station demand. 


First Priority: Soot Blowing 


The automatic control system assures that soot blow- 
ing requirements are taken care of first and station 
service second. Air is exhausted to atmosphere only 
when total requirements are so low that compressor 
surging is imminent. When the soot blowers are idle, 
the compressor will supply all other station air require- 
ments while the existing reciprocating compressors re- 
main on standby. 


Soot-blowing makes wildly-varying demands for air: 
from on to off, and at extremely irregular time inter- 
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Key No. Description 

AM-1_ Press. Reducing Auto-Manual Con- 
trol Station (300 to 125 psi) 

AM-2 Surge Flow Auto-Manual Control 





CV-3 Station Air Shut-Off Valve 


Station 
AM-3 Discharge Press. Auto-Manual Con- 
trol Station 
CV-1 Pressure Reducing Valve (300 to NON- 
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CV-4 Intake Butterfly Control Valve 

DPS-1 Counter Flow (Station Air) Pres- 
sure Switch 

DPS-2 Low Low Flow Pressure Switch 

HPS-1 High Pressure Selector 

IPT-1 125 psi Header Press. Controller 
& 300 psi Header Press. Trans. 
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RS-1 Recirculation Silencer 
RV-2 Compressor Discharge Relief 
SV-1 Station Air Three-Way Dump Valve 
SV-2 Press. Flow Controller Air Supply 
3-Way Dump Valve 
TG-1 After Cooler High Temp. Electric 
Contact Controller 
PC-1 300 psi Header Pressure Controller 
FC-1 Surge Flow Controller asinine 
TV-1 Set-Point Selector for Discharge AIR | 
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Instrumentation diagram of soot-blower air compressor control. 


vals—from 71 seconds to 41 minutes. Also, there are 
frequent sequential periods of zero air demand in going 
from one pair of operating soot blowers to the next 
in the soot-blowing sequence of 5 to 45 seconds. Thus, 
air demand frequently changes from zero to maximum 
and back to zero as the blowers are operated. 


How It Works 


The control system, designed and built by Copes- 
Vulcan Division, Blaw-Knox Company, Erie, Pa., centers 
around a pressure transmitter-controller (IPT-1) and 
surge flow transmitter-controller (IFT-1) shown in the 
contro) diagram. Operating through interconnected sec- 
ondary devices, they keep the compressor as fully loaded 
as possible at all times by properly positioning the in- 
take butterfly valve (CV-4), pressure reducing valve 
(CV-1), and dump valve (CV-2), when air flow 
reaches a critical point. 


The principal functions of the control circuit are: 
(1) to maintain a reasonably-constant discharge pres- 
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sure, (2) to satisfy soot-blower demand in preference 
to other air consuming devices, (3) to operate the 
compressor at its highest air flow, (4) to protect the 
compressor against below-design operating conditions, 
and (5) to provide a means for conserving horsepower 
during non-soot-blowing periods. In addition, the sys- 
tem is designed for continuous automatic operation 
during startup, normal operation, and shutdown, and 
has ample safety interlocks and alarms. 


Air supplied to the station-service system is at a 
pressure slightly higher than that maintained by the 
existing reciprocating compressors so as to keep them 
on standby. In event of shutdown or failure of the 
centrifugal compressor and backflow from the plant 
service system, station shut-off valve (CV-3) closes 
automatically. 


For unloaded starting, a timer in the electrical cir- 
cuit bleeds air from the control lines. This loss of 
pressure permits the butterfly intake valve (CV-4) to 
close and cut off air flow to the compressor. 
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(Member of ISA) 
by Robert G. Watson 
Project Engineer 
Revublic Steel Corporation 


Cleveland, Ohio 


IN THE OPEN HEARTH SHOPS of the steel in- 
dustry, it has for years been general practice to control 
the weight of steel ingots by filling open-top molds 
up to a chalk line drawn on the inside of the mold. 
The height of this chalk line is a function of the mold 
dimensions and the desired ingot-weight. A study by 
my firm of several thousand ingots poured in one plant 


Figure |. Clever use of eight 100,000 pound 
strain gage load cells built into the hook spreader 
beam of this Republic Steel ladle crane controls 
steel ingot weights to +100 pounds—for a system 
resolution of one part in 8,000! 
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Ideally, each steel ingot poured should be precisely the correct weight to 
produce no more or less than the exact number of billets, blooms or slabs 
ordered. Any weight above or below this ideal represents waste. Here 
described is a loss-in-ladle weighing system which yields ingots to +1% 
of ordered weights, and eliminates hazards to the operator, as well. It 
should have many applications to similar problems throughout industry. 


Automatic Control of Ingot Weights 


revealed that ingots varied from the ordered weight 
by +8%. There are three principal causes for these 
variations: 

1. Due to smoke, flame and the intense heat, the pour- 
ing operator cannot see the chalk mark. 

2. Metal shrinkage due to varying degrees of degassing 
and cooling. 


3. Volume variations in worn molds. 


Why Automatic Weight Control? 


Our program for automatic ingot-weight control 
had two main goals: 

1. Greater ingot yield through uniform ingot-weight 
control. 

2. The elimination of the safety hazard in manual 
lever-controlled pouring operations. 

Accomplishment of our first goal would eliminate 
serious waste. Ideally, each ingot should yield the 
ordered number of blooms, billets or slabs of the de- 
sired dimensions or weight. However, under manual 
control, ingots were likely to be either underweight or 
overweight. If overweight, crop loss is excessive. If 
underweight, the loss of part of the multiple is inevi- 
table because of insufficient metal. Both are costly. 

Our second goal was important because lever-con- 
trolled pouring operations are hazardous to the human 
operator, due to exposure to splashing molten metal. 

If we could design and build an instrument system 
to accurately sense the weight of metal poured into 
individual molds and, further, if it were also capable 
of controlling this dispensing operation, these three 
drawbacks of manual control could be eliminated. 


Necessary Subsystems 


Such an instrument system required the develop- 
ment of three subsystems: 


Subsystem 1. A weighing device which could operate 
accurately under mill conditions, and which could be 
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incorporated into the crane hook assembly to sense 
weight of metal dispensed. 

Subsystem 2. A ladle-stopper control mechanism to 
replace the man-operated levers used. 

Subsystem 3. A control system to interconnect the 
weight-sensing system and the stopper control for 
the automatic dispensing of molten metal on a weight 
basis. 

The three subsystems were further defined to be 
compatible with existing shop equipment and oper- 
ating procedure. For instance, dimensional changes to 
the hook beam for incorporation of a weighing device 
might either restrict crane lift height, or interfere 
with ladle placement at the furnace. 

The operating accuracy of the system would have 
to be extremely high, too, in view of its operating 
capacity and the type of treatment it would receive 
in melt-shop service. Our aim was to pour ingots to 
a uniform weight with a variation of no more than 
+1%. This meant the system would have to sense and 
control 10,000 pound ingots on a 100 pound basis. 
For a gross load (ladle plus metal) of 800,000 pounds, 
a system resolution of one part in 8,000 was required! 
Although melt-shop service handling great weights of 
molten steel renders the operation of heavy equipment 
difficult, the equipment here would be expected to 
function to a performance accuracy of 1/80 of 1%. 
Needless to say, these surrounding requirements added 
to our problem. 


Weight System Development 


Development of the weight-sensing part of this in- 
strument system was directed to the spreader beam 
which supports the hooks that carry the ladle of molten 
steel: the spreader beam had to be made weight sensi- 
tive. This problem was answered by small, compact 
strain-gage load cells which develop an electric signal 
proportional to weight or force applied. These cells 
could be easily contained within a hook beam with 
little dimensional change. 

Two small crane scale-systems using these cells were 
built in order to develop the simplest structural re- 
quirements for the hot-metal weighing beam. Results 
from these systems indicated the best structure detail 
and showed that the weight resolution required for 
ingot dispensing could be realized. Such a beam for 
handling the large ladles of the open-hearth shop was 
designed (Figures 1 and 2). It uses eight 100,000-pound 
load cells mounted on the tee-block and extensions of the 
beam’s sheave pins. Two cells are mounted on these 
tee-blocks in each corner of the beam, making up the 
eight-cell system. An outer frame, to which the hooks 
attach, rests directly on these cells. In this way, all 
loads carried by the hooks are weighed. 


Ladle-Stopper Actuator Development 


The development of a control mechanism for the 
ladle stopper embodied a hydraulic cylinder (Figure 
3). One end of the cylinder attaches to the stopper 
slide barrel. The other end of the cylinder attaches 
directly to the stopper linkage. A packaged hydraulic 
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Figure 2. Load cells are mounted on the tee block 
end extensions of the sheave pins in this double 
hook spreader beam of the ladle crane. (Arrows 
show load cells.) 


pump and reservoir with solenoid-valve control was 
installed to power the system. 

In this manner, the desired remote control of the 
cylinder and ladle stopper was achieved. In fact, this 
hydraulic control system worked so well that it is 
being marketed commercially as the Autopour Stopper 
Control. 


Control System Development 


The weight-sensing and control equipment was next 
designed to interconnect the hook beam with the 
hydraulic stopper-control (Figure 3). A_null-balance 
potentiometer circuit with self-balancing servo was used. 
A 40-turn infinite-resolution slidewire develops a volt- 
age counter to that produced by the cells. In addition, 
a digitizer was geared into the system to operate an 
inline-style readout. 

A commutator was also geared into the servo train 
to develop a voltage pulse for each 100 pounds of metal 
dispensed. These voltage pulses in turn were directed 


Figure 3. Block diagram of the “Ingotrol" weight 
control system developed by Republic Steel. 
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Figure 4. In- 
gotrol instru- 
ment panel, 
mounted in 
the crane 
cab, displays 
instantane- 
ous weight in 
digital read- 
out (top 
of panel). 
Counter 
knobs A are 
preset to de- 
sired weight; 
counter 
knobs B are 
preset to 
warning 
weight. 











to a dual preset counter having three decades. This ar- 
rangement permits pouring individual ingots in incre- 
ments of 100 pounds. 

Use of the dual counters allows two control opera- 
tions. The first control operation sounds a horn when 
the ingot weight approaches within some preset value 
say 1,000 pounds — of ordered weight. On this sig- 
nal, the operator, by remote control, can slow down 
the metal stream in accord with accepted teeming 
practice. The second control action occurs when the 
ordered weight is dispensed. Here, the control relays 
energize the down-stopper solenoid of the hydraulic 
stopper control to terminate metal flow. Both counters 
reset themselves automatically, readying the system for 
pouring the next ingot. 





How the Weight-Control Operates 


The special hook-beam converts the weight of all 
loads carried by the hooks to a proportionate electric 
voltage. Electrical connection must be made to the 
beam to obtain this “weight voltage”. For this con- 
nection, a cable from the weight-sensing instrument 
in the crane cab is plugged into the hook assembly 
at the start of the pouring operation. 

Once this connection is made, the electric weighing 
instrument measures the “weight voltage” and displays 
it in numbers on the front of the instrument (Figure 
4). The instrument senses the weight carried by the 
hooks to the nearest 100 pounds. 

For dispensing a given weight of metal into a mold, 
an electric counter is used. Two rows of three dials 
are provided on the counter: 

Row A—dials are set to the ingot weight desired. 
They control the automatic closing of the ladle stopper. 
Row B—dials are set at some valve below this de- 
sired ingot weight (that is, below the setting of Row 


A dials) so as to sound a horn and warn the operator 
of the approach to the final desired weight. 

Each count on the counter represents 100 pounds 
of metal dispensed. If the Row B dials are set 10 
counts light, the warning horn signals when the pour 
is within 1,000 pounds of ordered ingot weight. Once 
activated, the horn will beep once for each additional 
100 pounds of metal dispensed. On the tenth beep, 
Row A counter settings will be reached and the ladle 
stopper will close. Both counters reset themselves auto- 
matically on reaching Row A dial settings. 

Counter control of the Autopour and the pouring 
operation is by means of a relay whose contacts shunt 
the “close” button on the Autopour pendant box carried 
by the pouring operator. Counter A dials determine at 
what point this relay will close and lower the ladle 
stopper. Closure of the stopper is sensed by a rise in 
hydraulic pressure when the stopper rod bottoms in 
the ladle nozzle. A hydraulic switch trips on this pres- 
sure rise to disconnect this relay, completing the shut- 
off cycle. 


Manual Override Control 


The pouring operator's pendant box is a master con- 
trol that can override the action of the Ingot Control 
System (INGOTROL). The Ingotrol can only close 
the stopper. Since the pendant box controls are master 
controls, the system is always under the command of 
the pouring operator. 

In operation, the ladle is positioned over an open- 
top mold and the steel pourer presses the “open” button 
on the control pendant. This causes the Auto-pour 
cylinder to raise the stopper rod in the ladle. Molten 
steel flows into the ingot mold. As the mold is filling, 
the Ingotrol measures the amount of metal dispensed 
and by sounding a horn warns the operator of approach- 
ing full weight. The pourer now lowers the stopper by 
push-button control and reduces the rate of flow. When 
the correct weight of steel has been dispensed, the Ingo- 
trol automatically closes the stopper, shutting off the 
flow of steel into the mold. 


Advantages Obtained 


With automatic pouring under optimum conditions, 
individual runs have realized as high as 85% of the 
ingots poured within +1% of their ordered weight 
and a maximum variation of +3%. This indicates the 
system potential. Average or accumulative performance, 
however, is not this good. Generally, 50% of all ingots 
poured will be within +1% of their ordered weight 
with the remainder held to a maximum variation of 
+4Q%. 

While these results are still far from perfect, con- 
tinued use and experience will bring more variables 
under control and provide weight control closer to the 
+1% objective. Meanwhile, the system provides a sub- 
stantial improvement over manual pouring practice and 
represents a big step forward toward our goal of uni- 
form ingot weights. 


Based on a presentation to the 9th Annual Iron & Steel Instrumentation 
Conference, ISA Metals & Ceramics Division and the Pittsburgh ISA Section, 
sponsors; Pittsburgh, Pa., March 11-12, 1959. 
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ENGINEERS’ NOTEBOOK NO. 51 


Developing A Nomogram 


for Differential Temperatures 


When measuring temperature differences in a thermocouple system the 


interpretation of emf readings is a problem, particularly with changing 


temperatures. This article describes the steps in developing a conver- 


sion nomogram. This procedure may be used for constructing nomo- 


grams for various thermocouple materials and temperature ranges 


by Ronald W. Penney 
Mechanical Engineer 
Marketing Research Division 
U.S. Department of Agriculture 
Washington, D.C. 


IN TEST WORK and operational activities involv- 
ing thermocouple systems, it is often necessary to know 
temperature differential. When using electronic indi- 
cating instruments, quickly converting emf readings 
to differential temperatures is a problem. The problem 
is acute when the difference is small and temperatures 
are changing. To overcome this problem in their re- 
search activities the Department of Agriculture devel- 
oped a nomogram for this conversion. 

Temperature difference measurement is one aspect 
of a research program being conducted by the Market 
Research Division of the Department of Agriculture 
to improve the design of food transportation vehicles. 
Specifically the test work in connection with this nomo- 
gram involves measurement of heat leakage in a motor 
truck trailer. Five copper-constantan thermocouples are 
series connected with the cold junctions and the hot 
junctions of thermocouples installed throughout the 
trailer truck for temperature measurement. An_indi- 
cating potentiometer — 50 to 300°F and a direct read- 
ing millivolt meter are used to read temperature differ- 
ence signal and emf of the test couples. These measure 
heat transfer rates in the order of 18,000 Btu per 
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hour with temperature differentials of about 10°F at 
the measuring points. If the instrument sensitivity is of 
the order of 0.2°F, this is 2% of measurement. By the 
use of a five couple thermopile, the instrument sensi- 
tivity becomes 0.4% of measurement. This thermopile 
produces about 100 microvolts per degree difference. 

The steps employed in constructing this nomogram 
are detailed for a complete understanding of the meth- 
od used and to enable the reader to apply this design 
to other thermocouple materials and temperature ranges. 
The signal developed by a thermocouple or a thermo- 
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Figure |. Family of curves for various mean tem- 
peratures plotted in relation to temperature dif- 
ference and differential instrument reading, which 
is expressed as degrees F and microvolts. 
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Figure 2. Nomogram of same variables shown in 
Figure |. Differential instrument reading (degrees 
F and microvolts), on right, is ascending and tem- 
perature difference, on left, is descending. 


pile is a function of the mean temperature of the 
points where the differential is being measured and 
the differential temperature. The mean temperature 
may be measured by paralleling thermocoples at the 
two measuring points. However, the indicated differ- 
ential signal is not the differential temperature. This 
must be computed from thermocouple emf tables. This 
is where the nomogram comes in. It enables quick 
conversion from two variables— mean temperature 
and the indicated differential signal (referred to as 
“instrument reading” on four illustrations). 

First let us make a table with emf and temperature 
plotted against differential temperature. Such a table 
is shown in Figure 1, with a range of mean tempera- 
tures. This plot forms a family of lines converging at 
zero. Differential temperature can be determined by 
reading across from the indicated instrument signal 
value (instrument reading) to the appropriate mean 
temperature line and down to the differential tempera- 
ture At in °F. The disadvantages of this chart are; 
difficult reading of converging lines when difference 
is small, and accurate alignment is required. We find 
that the slope of any mean temperature line can be 
expressed as y/x, and the slope is also the emf/degree 
at the mean temperature selected. 

From the information obtained in preparing Figure 
1 we can construct a familiar “zee” nomogram as shown 
in Figure 2. The two scales are drawn parallel to each 
other, one ascending in value, the other descending in 
value. From thermocouple behavior, we know that no 
signal is generated if the two points measured for dif- 
ferential temperature are at the same temperature. 
Therefore, if a line is drawn between the zero points, 
the intersection of this line for each differential tem- 
perature at a given mean temperature is a point. These 
points of intersection may be found by alignment of a 
fixed differential temperature with various emf values 
for a range of mean temperatures. In Figure 2 a prob- 
lem is illustrated. The differential instrument reading 


Figure 3. Circular nomogram of same variables 
shown in Figure 2. Differential instrument reading 
(degrees F and microvolts) is inner arc and tem- 
perature differential is outer arc. 


is 71.8 and the mean temperature is 150°F, giving a 
7.1°F temperature difference for a five couple thermo- 
pile. X and Y are similar as in Figure 1. 

Let us now proceed to develop a circular nomogram. 
We see that a pair of similiar triangles is developed in 
Figure 2. They have the relationship R;/R2= Y/X. 
The ratio R;/Re is a constant for any one value of 
mean temperature. The value of the ratio R,/R2 changes 
for each mean temperature as the point of intersection 
moves along the zero line. 

Let us now fix R, to a constant value for all mean 
temperatures, say unity. Then, to satisfy the requirement: 

R,/R2=Cy where Cr; = emf/degree and C is a 
constant for mean temperature T. 


Then: 1 1 
—_=: CG >= 
Ro Tl, Rs Co 
1 1 
Ro a Cre 
l 1 
x. Crs, Re = Gin etc. 


This means we can fix R; if we have a series of 
parallel scales for differential temperature (one for 
each mean temperature ). 

Let us now reason the result. Ry to any point on the 
p volt scale must be a fixed distance. This condition is 
fulfilled by a radius R, with the p» volt scale on the 
perimeter of a circle. Ro must be a fixed length for 
each mean temperature and for all values of differ- 
ential temperature. Again radii of Re values and scales 
on the perimeters of circles meet this condition. 

Such a chart is shown in Figure 3. The index line is 
represented by A-B and contains R; and Ry. Y and X 
are now segments of the circles. In Figure 3 it may 
be noted that the scales of differential temperature for 
various mean temperatures are crowded and it would 
help to expand the distance between them. Observe 
that all the relations between Y and X are now purely 
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Figure 4. Final design of circular nomogram for conversion of differential instrument 
reading at various mean temperatures to a differential temperature in degrees F. 


a function of the arcs of circles and the scales may be 
placed at any advantageous radii provided the angular 
alignment is not changed. This permits the final design 
shown in Figure 4. This circular nomogram is useful 
for the following computations or conversions: 
1. Direct conversion of microvolts to °F or reverse 
for a range of 32 to 150°F and from 0 to 2700 
» volts. Place index at temperatures or p volt scale 
and read corresponding value under index line. Fig- 
ure 4 shows 71.8°F is equivalent to 871 yw volts, or 
vice versa. 
2. The emf per °F for any temperature within the 
range —5O to 150°F. 

Place index line at intersection of desired tem- 
perature as indicated by circle corresponding to 
mean temperature and the single couple At line for 
10°F; read the » volt scale under the index and di- 


May 1959, Vol. 6, No. 5 


vide this value by 10 (to compensate for using a 
value of 10 for At). For example the emf per °F 
for 90°F is 230/10, or 23 microvolts per F°. 

3. To determine At between two points where the 

couple (or thermopile) is producing a signal due to 

At between two points, neither of which needs to be 

ice bath temperature. 

Place the index at the value of observed instrument 
reading, either °F or » volts. At the intersection of the 
index line and the circle with a value corresponding to 
the mean temperature of the two points, read the value 
of At. Use increment values of At at the inner circle 
for a five couple thermopile and the outer circle for a 
single couple. Figure 4 shows that a signal of 71.8°F 
or 871 p» volts is equal to a differential temperature of 
35.5°F for a single couple of 7.1°F for a five junction 
couple with a mean temperature of 150°F. 
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In this article (Part II, continued from the April ISAJ), the story of Convair’s 


preflight preparation for an actual flight air-loads test of their F102A fighter 


plane is concluded. Countdown began at 6:00 p.m.; takeoff is scheduled for 7:00 


a.m.—if all goes well. It’s up to the instrument engineers to see that it does! 


Airborne Magnetic Tape— 


Ideal for Flight-Loads Testing 


by Paul A. Johnson 
and 
C. Bert Walker 
(Members of ISA) 
Senior Flight-Test Instrumentation Engineers 
Convair Division, General Dynamics Corporation 


Edwards Air Force Base, California 


4:00 A.M. 


THE PILOT HAS ONE MORE HOUR to sleep, 
while at Edwards Air Force Base, the instrument peo- 
ple have until 5:30 a.m. to complete their work be- 
fore the aircraft is turned over to field operation. 

Accelerometers. The aircraft's center of gravity (cg) 
accelerometers are now under scrutiny. The loads actu- 
ally measured on the wing are meaningless unless the 
exact acceleration of the cg is known. To check this 
we conduct during this portion of the preflight a flip- 
flop calibration of all cg vertical and lateral accel- 
erometers. 

The accelerometer used for the pilot's remote indi- 
cation of the cg acceleration is a dynamically-damped 
pot-type instrument. (Figure). On the control panel in 
the cockpit (see Figure 1, Part I) is a resistor selector 
switch which can be set to give the same voltage ratio 
as the accelerometer would at a given “g” (gravity). 
The accelerometer wiper arm is attached through a null 
indicator to the center portion of the resistor network. 

For example, if the pilot were to set the switch so 
that the wiper would “see” a voltage-ratio equivalent 


to five g’s and the airplane were flying in a one-g 
condition, the null indicator would be pegged to one 
side. The sensitivity of the null indicator is such that 
the needle will start to move when the airplane ma- 
neuvers within two g’s of the setting of the cockpit 
resistors. The pilot then can continue to increase g’s 
until the null indicator centers out. 

By carefully checking the pilot's remote accelerometer, 
by accurately calibrating the TM strain-gage accelerome- 
ter, and by heedfully calibrating the ground-station dis- 
criminators, we were able at all times to ground moni- 
tor the aircraft's normal acceleration within 0.2 g of 
what the pilot sees with his null system: it is not un- 
common to read exactly the same as the pilot. 

Final Check of Telemeter. After the accelerometer 
part of the preflight is completed, the telemeter system 
is tested functionally. To do this, one engineer remains 
in the ground station to monitor the RF frequency 
modulations. The transmitters are turned on, and the 
audio levels noted on the output of the discriminator 
in the same manner in which tapes are inspected. 

As the technicians move elevons, angle-of-attack vanes, 
stick forces, and check various other functions, engi- 
neering verifies that the functions are operating by 
observing the deviation meters. Other functions which 
are to be ground monitored, such as roll rate, rudder 
pedal-force, and vertical and lateral accelerations, are 
check calibrated at this time. We do this so that we 
will not have to interpret the in-flight auto-calibration 
pulses during ground monitoring. 


5:00 A.M. 


The data obtained from the flip-flop of the accel- 
erometers and the check calibrations are taken to the 
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engineering office and transcribed on the setup sheet 
for the multichannel pen recorders. 

Simultaneously, the instrument technicians are com- 
pleting their areas, “selling” them off to inspection, and 
working towards a 5:30 a.m. release. At this time, engi- 
neering has completed their ground monitoring setup 
sheets and delivered them to the ground station. 

Salton Sea. Many of the flight-airloads test flights 
are at very low altitudes. These flights are made in the 
Salton Sea area where the water surface is 240 feet be- 
low sea level. This provides the pilot with an additional 
safety factor for the low-altitude flight. At the Salton 
Sea, 200 miles south of Edwards, Convair has a Tele- 
meter Trailer that duplicates the essential functions of 
our Edwards Station. When a Salton Sea flight is 
planned, we telephone the ground-monitor information 
to the trailer and maintain phone contact throughout 
the flight. Whether or not it is a Salton Sea Flight, 
the Edwards ground station will be set up. 


Power Remains On. After the instrument technicians 
are clear of the aircraft, the field and service people 
complete their preflight. The airplane is then hauled 
to the line for flight with power still applied, so as 
to not interrupt the warm-up cycle. Not interrupting 
power, we are convinced, is the prime reason Convair 
has been able to achieve satisfaction and reliability with 
this complex system. We feel that if power were off 
the instruments for more than five minutes, it would 
necessitate repeating of the last two-hour portion of the 
preflight. 

While the aircraft is being hauled out to the flight 
line, ground-station men are busy setting up the station. 
The normal acceleration range is set up from the ground 
calibrations as +7 to —3 g’s. The oscillograph records 
afford us one large division (0.5 centimeter) for each 
g, and one small division (one millimeter) for each 
0.2 g. This provides adequate resolution. Our ground 
station and the Air Force Telemetry Facilities Branch 
developed techniques, through trial and error, to 
provide the desired linearity on this type calibration. 
The time required to set up the station after warm-up 
is about one hour. 


6:30 A.M. 


Now the aircraft is on the line; the ground station 
is nearing completion of setup; the flight release is in 
the engineering office for the pilot to sign; and the 
Air Force is preparing a “chase” airplane, usually an 
F100 or an F104, for support and assistance of the test 
flight. For some flights, a balloon is released for alti- 
tude, temperature and wind data. 


7:00 A.M. 


After the engine is started and the pilot has shifted 
to aircraft power, the elevons, angles of attack and side- 
slip, and the rudder positions are set at zero. A short 
burst of tape is cut by the pilot on each of these 
points. If the wind is not blowing, this gives a good 
zero check on all pressure transducers and accelerometers. 
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Figure |. A remote null-type instrument indicates 
to the pilot his center-of-gravity acceleration. 


As the airplane leaves the chalks, flight-monitor 
engineers retire to the ground station to watch for any 
last-minute malfunction of the telemeter system that 
would prevent takeoff (Figure 2). For example, the 
lateral accelerometers, if operating properly, will consid- 
erably deviate the discriminators on taxi-strip turns. 


IN-FLIGHT PROCEDURES 
The "Quiz" 

When the airplane is airborne and clear of the base, 
the pilot conducts “quiz maneuvers” to determine the 
validity of his cockpit instruments versus the telemeters. 
The pilot enters the maneuver by flying his airplane at 
one g followed by a slight pitch-up or “blip” to identify 





Figure 2. Authors Johnson (standing) and Walker 
watch their oscillographs for last-minute instru- 
ment malfunction, as take-off time nears. 
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tne one-g point. Having previously set a g-value into 
his remote accelerometer (unknown to us), he flies his 
airplane to these g's. We at once relay to him the maxi- 
mum value recorded on our oscillograph. This must 
agree within 0.2 g of the pilot’s null-indicator reading 
or the flight is terminated. This check is repeated four 
or five times in both positive and negative directions. 


Windup Turn 

The next maneuver is the windup turn starting at 
one g and turning tighter in one-g steps to a maximum 
of 5 g's. This maneuver is repeated each flight using 
the same air speed and altitude to provide a check of 
wing pressure transducers for our analysis group. 


The Maneuvers 

After these checks are completed, the pilot may elect 
to do a standard demonstration. If a 100% load-factor 
point is to be flown, it will be the only 100% in that 
flight, so that the aircraft can be inspected before the 
next 100% point. 

Many maneuvers that are necessary to reach the de- 
sign envelope of the airplane are among the most un- 
natural for the pilots to fly; for example, a zero-g roll. 
Occasionally, it is necessary to repeat a maneuver sev- 
eral times to get the desired roll-rates and accelerations. 

To achieve a specified amount of aileron for the 
asymetrical maneuvers in either direction, we designed 
a “roll cable” with an adjustable zero (Figure 3). The 
roll cable has a screw hook which fastens on either 
side of the cockpit. Threaded to the screw is a knurled 
cylinder about three inches long that can be turned to 
increase or decrease the length of the cable. A cable 
is inserted through one end of the cylinder and retained 
by a ball that is swaged to the cable. At the other end 
of the cable are a group of three or four swaged balls. 

The ball closest to the cylinder is the trim-position 
ball. The pilot will insert the cable through the slotted 
knob on the top of his control stick (See Figure 3) so 
this ball is held tight when the airplane is flying straight 
and level. The cylinder will be adjusted as necessary. 
The other balls are aileron stops for 50, 80 and 100% 
roll maneuvers. All cables do not have 100% balls 
since the specs require some rolls to be done at maxi- 
mum aileron. 

Prior to these maneuvers, the pilot turns on the Mas- 
ter Record switch to accomplish the following: 

turns on three tape recorders at 15 inches per second, 

uncages all free gyros, 

. advances the photopanel camera to high speed, 

. step calibrates the voltage-controlled oscillators, 

. actuates the 22 solenoid zero /\p valves on the wing 
tip, 

. energizes the wing warp-and-twist camera, 

. provides a computer trigger-pulse to rezero the com- 
puter, 

. energizes the pilot’s tape-remaining counter. 

An amber light in the cockpit is on during this cali- 
bration, and as soon as this light goes out, the pilot 
may proceed with the maneuver. The Master Record 
switch will be turned off as soon as possible so that a 
post-flight ground calibration can be made on the flight 
tape prior to engine shutdown. 
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Auxiliary power is plugged in prior to engine shut- 
down. The elevon-point pressure-calibration tapes then 
are cut followed by a two-point engineering-test tape, 
before power is removed. The two-point tapes are evalu- 
ated in the same manner as the preflight calibration 
tapes. The tapes are then shipped to San Diego through 
engineering mail bags, enclosed in steel cans to prevent 
damage by magnetic fields. 


Turn-Around 

If the weather appears to be good for the afternoon, 
the test tapes showed no “squawks”, and we have a 
point cleared in the local area where we can fly, we 
may fly a turn-around flight. The post-flight tapes for 
the morning are considered also as the preflight tapes 
for the afternoon flight. This second flight is conducted 
in the same manner as the first. 


USE OF DATA 


When the data reach San Diego, they immediately 
record a copy of each tape. In many cases it has been 
found that the quality of the copy is superior to the 
quality of the original data. Apparently much of the 
noise and extraneous signals are not reproduced in the 
copy. After the copy is made, an oscillograph playback 
is reviewed by our analysis people only for quality and 
suitability for the computer. 

If the data are suitable and there are less than 5% 
malfunctions, computer-setup loops will be cut from 
the better of the calibration tapes. The first loop con- 
taining zero pressure is fed to the computer, which is 
then aligned for zero pressure on all functions. The sec- 
ond loop, containing a pressure point, is fed to the 
computer, which is adjusted for sensitivity. The eleven- 
point tape also is checked to prove that all calibrations 
are linear. 

Three types of structural loads are resolved from 
the air-loads data: torque, shear and moment ( Figure 4). 
We obtain these loads by integrating the output of the 
600 pressure pickups, and analytically processing these 
data in the computer. 

The computer we used for this program was the Con- 
vair Analog Computer. For our present F106A airloads 
program, we are using a modified Goodyear GEDA 
for analog information and an IBM 704 for digital 
work. For the digital computer, flight data are trans- 
ferred to digital tape—the preferred input for the 704. 

From the oscillograph records, squawks of the flight 
are originated and forwarded to Edwards in TWX form, 
where proper action is taken. Normally squawks thus 
found have already been found at Edwards on the post- 
flight engineering test-tape. Flight squawks usually are 
few. Most system malfunctions seem to occur when 
power is applied to a cold system. If we can get power 
on the airplane without many malfunctions, we have 
half licked the job. 


More Techniques 

For calibration of strain-gage accelerometers, we 
prefer the shunt-resistance method, using non-reactive 
resistors. The accelerometer is calibrated as follows: 
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Figure 3. This “roll cable" enables pilot to re- 
produce exactly the specified amount of aileron 
for asymetrical maneuvers. 


1. With d-c excitation, the accelerometer is nulled in 
the zero-g position. 


2. One arm of the accelerometer strain-gage bridge is 
shunted with a resistor (between 50 and 100 kilohms), 


3. The centrifuge is turned up until the bridge again 
nulls; this gives a g value (of opposite polarity) for 
that resistor on that accelerometer. 


4. The first three steps are repeated for several dif- 
ferent resistors. 


5. The accelerometer then is installed in the aircraft 
and the same leg of the bridge shunted with the same 
resistors, and the frequencies recorded. 

To check intermediate steps of the calibration, we 
found that the log of the shunt value was equal to a 
constant times the log of the g’s. Therefore g’s versus 
shunt will produce a straight line on log-log graph 
paper. This shunt-resistance method is highly satis- 
factory also for calibrating strain gages of inaccessible 
pressure transducers. 

As we are using an analog computer, it is desirable 
to have a linear calibration on each function. Although 
we calibrate through the entire standard band width, 
most of our data occur in only 60% of the band. Po- 
larities are selected so this 60% occurs in the most- 
linear area. 

The shunt capacitance of the wiring to the end in- 
struments affects linearity most. To linearize this audio 
circuit, we injected a series capacitor into the bridge 
excitation to cause the opposite effect. The shunt ca- 
pacitance caused the curve to bend down at its high- 
frequency end, and the series capacitor caused the 
opposite effect, producing an approximately straight 
line with a lower sensitivity. This linearizing was done 
on the bridge-balance plug-in unit. Simply by remov- 
ing one or two wires, we placed the capacitors in series 
with the bridge excitation. 


EVALUATION 


For a flight airloads program, the tape recorder has 
many advantages which we feel cannot be duplicated 
by any other system. Of course ease in data reduction is 
something with which few people will disagree. We 
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Figure 4. Air pressure distribution across the 
wing produces three kinds of load — torque, shear 
and moment. 


feel that the technique that Convair has evolved in 
operating and maintaining a tape-recorder system has 
increased the probability of a good flight so that it is 
now equal to that obtained with an oscillograph sys- 
tem. We feel also that a tape-recorder system is primari- 
ly suitable where the functions are not to be changed 
frequently during the program. For a phase-I program 
where you might have one set of measurement require- 
ments on one flight and a completely separate set the 
following flight, a tape-recorder system involves too 
many complications. However, it is practical to go from 
a flight-airloads program to a landing-gear loads pro- 
gram, where strain gages would be recorded instead of 
pressures. Here, the only change required would be to 
cut the wires going to the pressure transducers and re- 
connect them to the strain gages. This conversion ac- 
tually was successfully accomplished on the F102A 
large-tail loads-test airplane. 

We have only briefly mentioned the tape recorder. 
While it is the smallest part of the entire system, a 
good trouble-free tape recorder is absolutely necessary. 
We have found that the maintenance required by tape 
recorders is indeed small. 

A system of the size we have discussed has many 
possibilities for failure—we estimate over 50,000! One 
such failure could wipe out one measurement, or the 





entire system. 

The fact that an airborne tape-recorder system is 
practical and can be maintained has been proved. It is 
not the “do all” instrument system. But we feel there 
are many jobs where an airborne tape recorder cannot 
be replaced by any other system. However, there are 
some jobs for which the tape recorder is not suited. 
The problem now is not “how to make the tape ar- 
rangement work,” but “how to select the proper tasks.” 

We emphasize that the additional time needed to 
maintain a tape recorder system as compared to an os- 
cillograph system must not exceed the additional time 
required to manually reduce oscillograph data as com- 
pared to automatic data reduction of magnetic tape. 
Otherwise, this would defeat the primary reason for data 
acquisition by magnetic tape recorders. 


This article is based on material originally presented to the ISA Mojave 
Desert Section. 
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h 3rd Annual ISAJ Roundup of College and University 


Summer Courses, 


Symposia and Seminars 


Covering instrumentation, systems, computers and automatic 


control. Write direct to institution for complete information. 


BOSTON COLLEGE 


Modern Industrial Spectro- 
graphy, July 20-31 Techni- 
ques of emission specro- 
scopy as an analytical tool. 
Contact Prof. James J. Dev- 
lin, S. J., Physics Dept., Bos- 
ton College, Chestnut Hill 
67, Mass. 


CASE INSTITUTE 


Process Control Theory, 
June 15-29 Graduate level 
course in the process con- 
trol art. Fee: $275. 
Resistance Strain Gage 
Techniques, June 22-26 Theory and application of strain 
gages an dassociated instruments. Fee $175. 
Automatic Optimizing and Computing Control, June 29- 
July 3 Problems of control systems for optimum per- 
formance at graduate level. Fee: $175. 

Numerical Feedback Control, July 6-17 Guidance, con- 
trol and the generation of control functions with dis- 
crete and/or discontinuous numerical intelligence. Fee: 
$275. 

Process Control Theory—Chemical Engineering, July 6- 
24 For college teachers on methods and techniques of 
dynamic analysis applied to chemical process control. 
(See also page 74, April ISAJ.) 

For all of the above, contact: Dr. James R. Hooper, Jr., 
Director of Special Programs, Case Institute of Tech- 
nology, 10900 Euclid Ave., Cleveland 6, Ohio. 





COLORADO STATE UNIVERSITY 


Institute in Technical and Industrial Communications, 
July 6-10 For writers, editors, journalists, scientists, 
engineers and administrators engaged in supervision or 
preparation of technical communications material. Fee: 
$50. Contact: Chairman, Dept. of English and Modern 
Languages, Colorado State University, Fort Collins, 
Colorado. 


GEORGE WASHINGTON UNIVERSITY 


Introduction to Computer Programing, Seminar, July 
20-31 Fundamentals and procedures, number systems, 
instruction systems, flow charts, subroutines, checking, 
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interpretive and compiling routines, generalized lang- 
uage, programing aides to computer maintenance. Fee: 
$160. 

Introduction to Logical Design of Digital Systems, Semi- 
nar, July 20-31 Integrated study of computational 
techniques in the field of Boolean algebra and logical 
design. Fee: $160. 

Design of Digital Arithmetic and Control Circuits Semi- 
nar, July 20-31 Engineering fundamentals of digital 
computer organization and design. Fee: $160. 

For all of the above, contact: Dr. Ernest Frank, Electrical 
Engineering Summer Seminars, George Washington 
University, Washington 6, D. C. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


Infrared Spectroscopy: Applications, June 29-July 3 
Theory of infrared absorption, intrepretation of infrared 
spectra, use in chemical analysis, use of catalogs of in- 
frared spectra and punched-card methods of identifica- 
tion. Fee: $175. 

Strain Gages: Fundamentals, July 7-11 Wire and foil 
resistance strain gages and their associated instrumenta- 
tion. Fee $175. 

Strain Gages: Applications, July 13-17 Lab exercises to 
give practice in handling equipment and to illustrate 
theory. Fee: $175. 

Scientific and Engineering Reports, July 20-24 Pro- 
gram in report writing to improve ability to handle 
varied reporting assignments. Fee: $175. 

For all of the above, contact: Office of the Summer 
Session, Room 7-103, Massachusetts Institute of Tech- 
nology, Cambridge 39, Mass. 


NEW YORK UNIVERSITY 


Thermoelectric Materials and Devices, June 15-19 
Theory and state of the art of materials and devices 
based on thermoelectric effects. Fee: $110. Contact: Dr. 
Irving Cadoff, New York University, College of Engi- 
neering, Bronx 53, New York. 


PENNSYLVANIA STATE UNIVERSITY 


Reactors and Radioisotopes, June 1-26 The use of 
nuclear reactors and radioisotopes for research and de- 
velopment. Fee: $375. 

Electrical Contacts, June 7-12 Theory and practice in 
electrical contacts with emphasis on instruments and 
control equipment. Fee: $80. 
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Machinability, June 7-12 Fundamentals, new develop- 
ments, methods and techniques, and applications of re- 
sults of metal cutting research, including instrumenta- 
tion aspects. Fee: $90. 

Missiles Systems Engineering, June 7-13 Fundamental 
concepts of systems studies; typical patterns of develop- 
ment; preliminary synthesis; analysis of performance; 
implications of the concept; summary and review: Fee: 
$80. 

Seminar on Underwater Missile Engineering, June 7-19 
Broad introduction to torpedo engineering and practical 
case study of the application of the systems approach to 
design problems. Fee: None. 

R&D Management Development, July 5-10 Seminar for 
research and development project leaders in positions 
of supervision and administration. Fee: $85. 

Technical Report Writing for Scientists and Engineers 
September 13-25 Instruction and practice in prepara- 
tion of effective technical reports. Fee: $100. 

For all of the above, contact: Engineering Seminars, 
Extension Conference Center, Pennsylvania State Uni- 
versity, University Park, Pa. 


POLYTECHNIC INSTITUTE OF BROOKLYN 


X-Ray Diffraction for Industry, June 1-12 Lectures and 
lab work in X-ray powder and single crystal work. 
Fee: $250. 

Applied Infrared Spectroscopy for Industry, June 8-12 
Application of infrared spectroscopic techniques to 
problems of qualitative identification and quantitative 
analysis. Fee: $150. 

For all of the above, contact: Mrs. Doris Cattell, Secre- 
tary, Summer Courses, Polytechnic Institute of Brook- 
lyn, Brooklyn 1, N. Y. 


PURDUE UNIVERSITY 


Design of Experiments, June 9-19 Planning and inter- 
preting the results of industrial experiments. Fee: $175. 
Quality Control by Statistical Methods, June 9-19 Sig- 
nificance tests and confidence intervals, significance of 
differences, linear correlation and regression, single 
sampling, sequential sampling, multiple correlation, 
analysis of variance. Fee: $150. 

For all of the above, contact: Prof. Hicks or Prof. Burr, 
Engineering Administration Building, Purdue Univer- 
sity, Lafayette, Indiana. 


RENSSELAER POLYTECHNIC INSTITUTE 


Instrumental Analysis, June 15-20 Theoretical con- 
cepts and practical applications of instrumental chemical 
analysis. Fee: $150. Contact: Dr. S. E. Wiberley, Dept. 
of Chemistry, Rensselaer Polytechnic Institute, Troy, 
B.. ¥ 


STANFORD UNIVERSITY 


Control Systems, June 22-August 15 Introductory theo- 
ry of servomechanisms, analysis of systems containing 
electronic, electromagnetic and hydraulic components. 
Control Systems Laboratory, June 22-August 15. 
Control Systems Synthesis, June 22-August 15 Appli- 
cation of network theory to control systems; signal flow 
graphs; network synthesis. 

Computer Laboratory, June 22-August 15. 

For all of the above, contact: Elmetr C. Wagner, As- 
sociate Director Summer Session, Stanford University, 
Stanford, California. 


STATISTICAL ENGINEERING INSTITUTE 


Four Courses on Polyvariable Experimentation, featur- 
ing the random balance technique: 

Process Engineering, June 5-6 Trouble shooting, tol- 
erancing, process optimization, evolutionary operation, 
and other experimental programs conducted in the 
factory. Fee: Not Stated. 
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Research and Development, 
June 12-13 Programs in- 
volving expensive experi- 
mentation and longer time 
cycles. Fee: Not Stated. 
Reliability, June 16-17 At- 
tainment of reliability lev- 
els in the range 10° to 10. 
Fee: Not Stated. 
Mathematics, June 19-20 
For mathematicians, statis- 
ticians and computation 
specialists servicing experi- 
mental and reliability pro- 
grams. Fee: Not Stated. 
For all of the above, con- 
tact: F. E. Satterthwaite, 
Statistical Engineering In- 
stitute, 8 Fuller Road, Wel- 
lesley 81, Mass. 





UNIVERSITY OF CALIFORNIA 

Nuclear Technology Study Program, June 22-August 28 
Mathematics and statistics, nuclear physics and chemis- 
try, radiation biology and physiology, physical chemis- 
try, instrument system design, instrument devices, spe- 
cial equipment design and processes. Fee: $800. 
Radiological Regulation and Use, July 20-31 Special- 
ized lecture and lab training in nuclear science, isotope 
applications, and administrative and legal aspects of 
atomic energy. Fee: $225. 

Nuclear Technology Survey, July 13-17 (Concurrent 
sessions at UCLA) Basic concepts in atomic energy and 
radiation technology exclusively for executive or man- 
agerial personnel. Fee $150. 

For all of the above, contact: Engineering and Sciences 
Extension, Nuclear Energy Programs, 2441 Bancroft 
Way, University of California, Berkeley 4, California. 
No security clearance is necessary in above courses. 


UNIVERSITY OF CALIFORNIA AT LOS ANGELES 


Fundamental Principles of Gas Chromatography, June 
15-17 Basic principles and practices of gas chroma- 
graphy from a non-mathematical approach. FEE: $75. 
Contact: H. L. Tallman, Physical Sciences Extension, 
UCLA, Los Angeles 24, Calif. 

Astrodynamics and Rocket Navigation, June 22-July 3 
The development of acceleration equations for gravity, 
thrust, and drag in inertial and rotating systems. Fee: 
$150. 

Non-Linear Problems in Random Theory, July 6-17 
Random function of time and phase, homogeneous poly- 
nomial functionals and their averages, orthogonal func- 
tions and autocorrelational functions, application to FM 
problems. Fee: $150. 

Theory and Application of Infrared Radiation and De- 
tection, July 20-31 Physical phenomena for infrared 
detection, heavy emphasis on applications, industrial uses 
and target detection, terrestrial IR and IR for missiles. 
Fee: $150. 

Nuclear Rocket Propulsion Systems, July 27-August 7 
Vehicle motion, heat transfer, fluid flow, reactor physics, 
radiation leakage and shielding, materials and struc- 
tural design problems, system analysis, system control, 
testing, flight operation and future possibilities. Fee: 
$150. 

Strain Gage Techniques—Lectures, August 17-28 Theo- 
retical and practical aspects of strain gages, methods of 
installations, and allied equipment. Fee: $175. 

Strain Gage Techniques — Laboratory, August 17-28 
Supplementary laboratory course to the above lecture 
course. Fee: $175. 

For all of the above, contact: Sam Houston, Engineering 
Extension, Room 3116, Engineering Building, UCLA, 
Los Angeles 24, Calif. 
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UNIV. OF CONNECTICUT 


First Annual Institute for 
Practical Research on Op- 
erations, June 21-July 3 
Market research, inventory 
control, international ac- 
counting, manpower assign- 
ment and control, engineer- 
ing and quality assurance, 
Fee: Not Stated. Contact: 
Richard M. Story, Univer- 
sity of Connecticut, Storrs, 
Conn. 


UNIV. OF MASSACHUSETTS 





Atmospheric and Source 

Sampling, Aug. 3-14 Meth- 
ods and operating procedures applicable to particulate 
and gaseous sampling. Fee: Not Stated. Contact: Syl- 
van C. Martin, Regional Engineer, Region II, Room 
1200, 42 Broadway, New York 4, N. Y. 


UNIVERSITY OF MICHIGAN 


Technical Writing, June 15-19 Designed for engineers 
and scientists whose professional work includes tech- 
nical writing and speaking. Fee: $150. 


Fundamentals of Infrared Technology, June 15-19 In- 
frared radiation, detectors, optical materials and com- 
ponents, and applications to sensors and systems. Fee: 
$150. 


Recent Developments in Solid-State Masers, June 15-19 
Physics of paramagnetic substances, circuit aspects of 
solid-state masers, multilevel pumping schemes, travel- 
ing wave masers, optical pumping. Fee: $150. 


Automatic Control, June 15-24 Principles and applica- 
tion of measurement, communication and control. Fee: 
$200. 


Introduction to Standard Methods of Numerical Analysis, 
June 15-26 Fundamentals of numerical analysis and 
role of the digital computer in solving mathematical 
problems. Fee: $225. 


Introduction to Digital Computer Engineering, June 29- 
July 10 Number systems and computer arithmetic, 
switching components, storage devices, logic and cir- 
cuitry, design of arithmetic structures, numerical analy- 
sis and programing. Fee: $225. 


Advanced Theory of the Logical Design of Digital Com- 
puters, June 29-July 10 Methods for analysis and syn- 
thesis of switching networks and recent work in auto- 
mata theory. Fee: $225. 


Advanced Numerical Analysis, June 29-July 10 Re- 
cently developed methods and techniques in numerical 
analysis with particular attention to high-speed digital 
computing machines. Fee: $225. 


Computer Programing and Artificial Intelligence, June 
29-July 10 Programing languages (including recent 
advances in compiler and simulation techniques), auto- 
matic translation, speech recognition, and programed 
theorem discovery and proof. Fee: $225. 


Topics in the Design of Digital Computing Machines, 
June 29-July 10 For engineers and scientists engaged 
in computer development or computer research activi- 
ties. Fee: $225. 


Foundations and Tools for Operations Research and the 
Management Sciences, June 29-July 10 New develop- 
ments in science applicable to the managerial process, 
and study of mathematical tools and techniques. Fee: 
$225. 

Human Engineering Concepts and Theory, August 10-21 
Clarification of objectives, application of basic concepts 
and theory, and introduction to the latest developments. 
Fee: $225. 
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Random Processes, September 7-11 Basic concepts of 
noise theory and detection theory. Fee: $150. 


For all of the above, contact: Engineering Summer Con- 
ference Office, 126 West Engineering Building, Ann Ar- 
bor, Michigan. 


UNIVERSITY OF NORTH CAROLINA 


Introduction to the Use of Digital Computers, August 
17-28 Use of digital computers and data processors for 
scientific and data processing applications. Fee: $150. 


Frontier Research in Programing and Artificial Intelli- 
gence, August 17-28 New theory and techniques in 
sophisticated use of digital computers for basically non- 
calculational purposes. Fee: $200. 


Frontier Research in Numerical Analysis for Computers, 
August 17-28 Recent developments in numerical anal- 
ysis, based on theoretical considerations and on experi- 
ences in actual computation at leading centers. Fee: $200. 


For all of the above, contact: James G. Steagall, Uni- 
versity Extension Division, Box 1050, Chapel Hill, North 
Carolina. 


UNIVERSITY OF PITTSBURGH 


Digital Computer Programing, June 23-August 14 Basic 
principles of general digital computers; emphasis on the 
IBM 650 Magnetic Drum Calculator in the solution of 
industrial data processing systems. Fee: $75. Contact: 
W. R. Turkes, 502 Engineering Hall, University of Pitts- 
burgh, Pittsburgh 13, Pa. 


Process Control Theory of Linear Systems, June 23- 
August 14 Fee: Not Stated. Contact: Dr. James Coull, 
601 Engineering Hall, University of Pittsburgh, Pitts- 
burgh 13, Pa. 


Seminar on Control and Instrumentation, eight-day ses- 
sions beginning June 9, June 23, July 7, July 21, August 
4 and August 18. Six separate customer training sessions 
sponsored by Hagan Chemicals and Controls Co. Con- 
tact: Hagan Chemicals and Controls, Pittsburgh 30, Pa. 


UNIVERSITY OF TENNESSEE 


Basic Control Systems, June 15-August 26 Differential 
equations of control systems, Laplace transform tech- 
niques, and design techniques. 


Transistor Electronics, June 15-August 26 Fundamental 
concepts of transistor operation and the applications of 
transistors in small signal amplifiers, power amplifiers, 
oscillators and switching circuits. 


Analog Computers, June 15-August 26 Design and use 
of various types of analog computers, particularly those 
using electronic operational amplifiers. 


Closed-loop System, June 15-August 26 Correlation of 
differential equation techniques, root-locus techniques, 
frequency response techniques for closed-loop systems, 
and applications to control systems and feedback am- 
plifiers. 


Cost of each of the above courses is $33, or special rates 
for several courses. 


For all of the above, contact: Head of the Electrical 
Engineering Dept., University of Tennessee, Knoxville, 
Tenn. 


WEST VIRGINIA UNIVERSITY 


Appalachian Gas Measurement Short Course, August 
24-26 Fundamentals of gas measurement and special 
sessions on domestic meters, orifice meters, large ca- 
pacity meters, automatic control instruments, pressure 
regulators and other related equipment. Contact: Pro- 
fessor R. E. Hanna, University of West Virginia, Mor- 
gantown, W. Va. 


ISA Journal 











— Pw Co 





b> In Chemical & Petroleum Instrumentation 


COMPUTER IS A MAGIC WORD 


There is no doubt which subject 
stirred the technical interest of more 
than 300 engineers at the 2nd An- 
nual ISA Chemical & Petroleum 
Instrumentation Symposium in St. 
Louis, April 6 and 7. Three papers 
on computers clearly indicate that 
process instrument engineers are 
eager to know more about all kinds 
of process computers. Running a 
close second for top interest at this 
meeting were new instrumentation 
techniques and the organization of 
an instrument department for a new 
refinery. In fact, most of the 13 
papers presented, were reports on 
how major chemical & petroleum 
companies had solved instrumenta- 
tion problems—practical know-how. 

The stage for this two-day meet- 
ing was very appropriately set by 
H. K. Nason, vice president and 
general manager of Monsanto Re- 
search and Engineering. (See page 
24) He said, “Instrumentation, proc- 
ess control and system engineering 
have a_ greater importance than 
ordinary commercial competition, it 
involves a very real race for inter- 
national supremacy with opponents 
who are skillful, competent and ded- 
icated”. Mr. Nason is a key figure 
in Monsanto’s program of education 
and research in systems engineering 
and chemical dynamics. 


Computer Control on the Move 


New computer installations in the 
processing industries are being 
planned and started faster than 
they can be reported. On Monday 
as the symposium opened Business 
Week magazine featured a story on 
the Texaco installation of a Thomp- 
son-Ramo-Wooldridge RW-300 dig- 
ital computer for closed loop control 
of a polymerization unit at their 
Port Arthur refinery. Appropriately, 
the opening paper was “Computer 
Process Control — A Status Report” 
by Arthur Freilich of Burroughs Re- 
search. He very ably presented the 
fundamental concepts of computer 
control, work done to date to test 
those concepts, and a comparison 
of commercially available comput- 
ers designed for process control ap- 
plications. 

Mr. Freilich believes that data 
loggers have been an important step 
in the advent of computers; how- 
ever they cannot, in general, be 
justified on the basis of providing 
data alone except in unusual cases. 
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He cited examples of various ap- 
proaches in using the computer. The 
first permanent installation of an 
on-line computer for calculating 
process operating guides was made 
by Leeds & Northrup and Esso at 
Esso’s Baton Rouge refinery. Here, 
an L&N analog-to-digital conver- 
sion system is linked to a Libra- 
scope LPG-30 digital computer. Ap- 
proximately 160 primary measure- 
ments are made and 27 operating 
guides are printed out for the op- 
erator. Daystrom and Southwestern 
Industrial Electronics also have in- 
stallations where the computer pro- 
vides operating guide data. 

An example of the automatic ex- 
perimentation approach is the West- 
inghouse OPCON controller instal- 
led to optimize a manufacturing 
process and a pilot plant at Dow 
Chemical Company. 

Sun Oil is a prime example of 
those companies which take a rather 
broad approach to computers. They 
question the need for on-line com- 
puters in most applications. They 
are using a transportable digital 
computer to find best kinds of con- 
trol, then installing a permanent 
control system needed for the job. 
They plan experiments with a Lit- 
ton-80 digital differential analyzer 
and a Westinghouse OPCON. Sun 
apparently feels that computers will 
be used primarily for experimenta- 
tion. Once the optimum control sys- 
tem is determined, the computers 
would be replaced with the simplest 
possible mechanization to accom- 
plish the job. Computers, where 
needed, would be specifically de- 
signed for the particular installa- 
tion. (See ISAJ, April ’59, pg. 56.) 


Mr. Freilich says that the future 
computer system will be a hybrid 
of the general purpose digital com- 
puter, the analog computer, and the 
incremental computer. He expects 
the next 12 to 24 months will see 
a great deal of factual, concrete 
evidence on the question of justifi- 
cation for computers in process con- 
trol applications. 


Computer Control 
Of Fractionation Columns 


Symposium attendees were look- 
ing for proved cases of computer 
control. D.E. Lupfer and D.E. Berger 
of Phillips Petroleum presented 
such a case, with a detailed descrip- 
tion of a simple analog computer 
installation to obtain column in- 
ternal reflux flow rate. Two vari- 
ables are used to compute—external 
reflux flow rate and the differential 
temperature between the external 
reflux stream and the reflux plate. 
When the computer output (inter- 
nal reflux flow rate) varies due to 
a change in external reflux temper- 
ature, it is only necessary to manip- 
ulate the external reflux flow rate 
to maintain a constant internal re- 
flux. As Figure 1 shows, the thermal 
relations of the top plate are main- 
tained by manipulating a flow ex- 
ternal to the column. This control 
procedure overcomes the penalty of 
a time lag that occurs when control 
is maintained by temperature or 
composition. 


Organizing Manpower 
For A Modern Refinery 

Most questions from the floor at 
the St. Louis Meeting were about 





Figure 1. Block 
diagram of a 
pneumatic analog 
computer control 
system for regu- 
lation of internal 
reflux in a frac- 
tionator column STEAM 
at Phillips Pe- 
troleum Co. 
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Dr. Ralph H. Tripp (left) of Grumman 
Aircraft Engineering Corp., and ISA V-P, 
reads inscription on the plaque presented 
to C. C. Wurth (right) by the St. Louis 
Section for his outstanding contribution 
to instrumentation. Mr. Wurth was Sym- 
posium Chairman and is Chief Engineer, 
Shell Oil Co., Wood River, Ill. 


the organization of a control sys- 
tem department at Sohio’s new 60,- 
000 BPD integrated refinery at 
Toledo. T. L. Clift, superintendent 
of the department, described his 
problems and successes in planning 
the organization, establishing qual- 
ifications for personnel, selecting 
and training manpower, setting up 
parts and inventory, and organizing 
physical facilities. The $50 million 
refinery has about $4% million 
worth of instrumentation. There are 
no storage tanks or capacity in this 
plant; flow is from unit to unit with 
considerable interaction between 
processing operations. The prob- 
lems of keeping instruments on 
stream are different compared to a 
conventional refinery. 


Mr. Clift reports a 22 man instru- 
ment group with the superintendent 
reporting directly to the general 
process operating superintendent. 
The nine months training program 
was estimated to cost $90,000—it ac- 
tually cost $54,000, including all 
training aids such as process simula- 
tion panels, text books, cutaway mod- 
els, salaries, and outside assistance. 
Instruction in mathematics, electric- 
ity, electronics and physics was con- 
tracted to Toledo University with 
instructors coming into the plant for 





Case history reports on instrumentation 


problems dominated the Symposium. 
Waiting their turn are the Tuesday PM 
speakers (I to r) R. W. Fritzsche, Kine- 
trol Co.; Marlin P. Nelson, Sun Oil Co.; 
Louis E. Kuntz, Phillips Petroleum; and 
Session Chairman John A. See, Boeing 
Aircraft and District VIII Vice President 
of ISA, which includes St. Louis area. 
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Computers and dynamics—-an interesting 
combination in view of today’s control 
problems. Arthur Freilich (left) of Bur- 
roughs Research, the computer specialist, 
discusses a point with j. G. Ziegler of 
Taylor Instruments, the dynamic special- 
ist. Both presented outstanding papers at 
the St. Louis ISA Symposium. 


classes. A group of three instrument 
specialists and one control systems 
engineer in this department has 
proved extremely successful in trou- 
ble shooting and advising mechan- 
ics. Sohio’s decision to make the in- 
strument group a part of process 
and operations, and to conduct an 
intensive training program has paid 
off. The plant startup was consid- 
ered very good; there has been no 
down-time because of instrumenta- 
tion failures, and there are no in- 
strument personnel on shift. It is 
important to add that process oper- 
ators were given an intensive train- 
ing in instrumentation, and probably 
have a higher regard for control 
equipment than the average refin- 
ery operator. 


Computers Keep Maintenance Records 


Fred H. Winterkamp of duPont, 
Charleston, West Virginia, described 
his plant procedure in the use of 
an IBM punched card system for in- 
strumentation records. A part of an 
overall system for plant mainte- 
nance this system provides a rec- 
ord of all instruments installed, 
performance, repair and _ replace- 
ment, and a basis for preventative 
maintenance. In fact, he said the 
basic objective is more effective pre- 
ventative maintenance rather than 
emergency repair, and more effec- 
tive use of maintenance personnel. 
At present this program permits 
from 35-40% of time for preventa- 
tive maintenance. They hope to de- 
vote up to 60% of mechanic time 
for preventative maintenance as the 
program progresses. The plant has 
8,500 master cards for major instru- 
ments. One clerk spends full time 
on the record system, and mechanics 
complete a card on each job. Proc- 
essing the records requires less than 
5% of total computer time available. 
The computer provides flexiblity 
and speed in furnishing information 
on instruments scheduled for main- 
tenance, trends of failure and re- 


St. Louis ISA Section was host for the 
2nd Annual Chemical & Petroleum Sym- 
posium. In a huddle on regitsration prob- 
lems are (I to r) Bernard Northcutt of 
Monsanto, a charming lady from the 
Convention Bureau, and William Durkin, 
Durkin Equipment Co., General Chairman 
of the Symposium. 


pair, comparison of performance, and 
guides to future design and installa- 
tion. 


Success Stories 


A Phillips Petroleum control sys- 
tems engineer, Louis E. Kuntz, re- 
ported that his company has had 
good success with dump tank type 
metering in lease automatic custo- 
dy transfer systems and does not 
plan to use P/D meters for these 
installations. Also they find better 
operations with a capacitance type 
gravity transducer, compared with 
d/p cells. Mr. Kuntz described the 
fully automatic system for lease 
custody transfer of petroleum stock. 
The system automatically measures 
and digitally records gross volume, 
basic sediment, water content, API 
gravity, and temperature for 30 days 
unattended plus handling all valv- 
ing and transfer pumping. 

Marlin P. Nelson of Sun Oil Co., 
Marcus Hook, reported on his com- 
pany’s installation of automatic gag- 
ing instrumentation of 89 storage 
tanks. The system measures level 
and temperature, and transmits data 
to a central control area using a 
three-digit dial on a standard tele- 
phone diai. A power operated float, 
actuated by a dial signal, measures 
level and transmits a binary deci- 
mal code. Temperature measurement 
is made concurrently and stored in 
an analog input unit until required. 

Other papers included a presenta- 
tion on the accuracy of experimental 
thermocouple installations on heater 
tubes at Shell Oil’s Wood River re- 
finery; design factors of the Minne- 
apolis-Honeywell electronic control 
system; and the instrumentation of 
pilot plants by Kinetrol Company 
of Dallas, Texas. 


An interesting pro-and-con dis- 
cussion of process vs. conventional 
boiler plant instrumentation for 
chemical and _ petroleum’ steam 
plants yielded useful information 
on a common problem. 
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New Grades of Membership Defined 


Application Forms Now Available 


The Admissions Committee is now 
ready to consider applications for 
advance to the new grade of Senior 
Member. A stock of the required 
form is now in the hands of each 
section secretary. Copies may also 
be obtained from ISA Headquarters. 
Because a great many of our pres- 
ent members have the qualifications 
necessary for the advance in grade, 
the committee is prepared to process 
expeditiously the anticipated flood 
of applications. 

The grades of Senior Member and 
Fellow were established last fall 
when the membership voted approv- 
al of the necessary amendments to 
our constitution and bylaws, so that 
the Society could give recognition 
to its members’ achievements in in- 
strumentation. Since that time the 
Admissions Committee has been de- 
veloping the detailed qualifications 
and procedures to implement the 
amendments. Their proposed criteria 
and operating manual were ap- 
proved by the Executive Board at 
its very recent meeting. Appointed 
by President Frost, the committee 
is manned by these distinguished 
members: Dr. W. G. Brombacher, 
Chairman; Dr. A. O. Beckman; Por- 
ter Hart; A. F. Sperry; and Ralph 
D. Webb. They will be responsible 
for reviewing and approving all ap- 
plications for advance to the Senior 
Member grade and all applications 
from non-members who seek to be 
admitted to that grade. They will 
also review and report to the Exec- 
utive Board on all nominations for 
the Fellow grade. 

Senior Membership 

These are the qualifications for 
Senior Membership: 

(a) A graduate of an engineering or 
science curriculum, and in ad- 
dition shall have not less than 
six years of active instrumenta- 
tion work, two of which shall 
have been in a position of re- 
sponsible charge. An advanced 
degree may be counted as one 
of the six years of active in- 
strumentation work, or 

If not such a graduate, he shall 
have had ten years of active in- 
strumentation work, two of 
which shall have been in a po- 
sition of responsible charge. 

Following are the pertinent defi- 
nitions: 


(b) 
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by H.C. Frost 


President, Instrument Society of America 


“Instrumentation work” includes 
design, construction, testing, appli- 
cation, maintenance, and prepara- 
tion of specifications, of mechanical, 
electrical, electronic, optical, nuclear, 
analytical and scientific instruments; 
automatic and manual control de- 
vices, telemeters, recorders, comput- 
ers, data-reduction devices, and in- 
strument components; instrumenta- 
tion systems; and test equipment for 
all the above. It includes teaching 
covering any of the above; and re- 
search on instruments and instru- 
mentation problems. 

“Responsible charge” includes the 
direction of the activities of others in 
instrumentation work; or individual 
responsibility for instrumentation 
work at a _ professional level; or 
teaching instrumentation or associ- 
ated engineering and sciences of a 
professional grade. 

The new form to be used in ap- 
plying for the advance to Senior 
Member grade calls for supplying 
specific information, as well as ref- 
erences, to support the applicant’s 
qualifications. After review and in- 
vestigation of his experience, respon- 
sibilities and education, the commit- 
tee will notify the applicant and his 
section of its action. Each upgraded 
member will then be issued a new 
membership card with the change in 
membership class. 

The dues for Senior Member are 
$12.00; the same as for the grade of 
Member. Therefore, those members 
who are advanced to the senior grade 
will find the dues termination date 
on their new cards to be the same 
as appears on their present cards. 

Any non-member may apply di- 
rectly for Senior Membership if he 
believes that he has the qualifica- 
tions for this grade. He may send 
his application to the Admissions 
Committee through the section with 
which he desires to affiliate or send 
it directly to the committee at ISA 
Headquarters. His first year’s dues 
should accompany the application, 


as is the practice for the other 
grades. 

Fellow 

The Fellow grade, having been 


established to give recognition for 
especial engineering and scientific 
attainments, requires a nomination 
rather than an application. At least 





five Senior Members or Fellows 
must sponsor the nomination. In 
addition to the high attainment re- 
quirements, the nominee must have 
been an ISA member for at least 
ten years, must have had no less 
than fifteen years of active instru- 
mentation work, and must be a 
Senior Member at the time of his 
nomination. 

Such a nomination is to be sub- 
mitted directly to the Admissions 
Committee, whose review and rec- 
ommendations will precede con- 
sideration of the nominee by the 
Society’s Executive Board. Upon the 
nominee’s election by the Board, he 
is so notified by the president and 
is issued a Fellow certificate. 

A special form for sponsoring a 
nominee for Fellow is available up- 
on request of ISA Headquarters. 
Inasmuch as the sponsors must be 
Senior Members at least, nomina- 
tions for Fellow must await the So- 
ciety’s admission of Senior Members. 
Five years later, all the sponsors 
must be Fellows; and ten years 
later, the nominee must have been 
a Senior Member for at least ten 
years. 


Other Membership Grades 


The procedures for filing applica- 
tions and for election to the grades 
of Member, Associate Member and 
Student Member remain as hereto- 
fore. 


The New Application Form 

The new application has been de- 
signed for use by a member who 
seeks advance to the Senior Grade, 
as well as by applicants for admis- 
sion to any of the grades of mem- 
bership (other than Fellow). 

The composite application is a 4- 
page form. One half of it is the ap- 
plication itself; the other half is the 
information sheet which the appli- 
cant detaches. The information sheet 
lists the qualifications, dues, admis- 
sions procedures, and Section Secre- 
taries. 

The new application calls for de- 
tailed information in regard to one’s 
education, experience, responsibil- 
ities and achievements. While this 
is primarily intended for Senior 
Membership applicants, those seek- 
ing admission to other grades are 
also encouraged to submit this in- 
formation for the Society’s records. 
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ISA’s 14th Annual 


Instrument-Automation Conference and Exhibit 


what’s in it 


for YOU 


@ research and development 


@ sales engineer @ educator 


@ management ®@ technician 


@ instrument engineer 


What’s your category? Are you the man with the 
clipboard? blackboard? breadboard? or board of di- 
rectors? Whatever it is, ISA’s 14th annual Instrument- 
Automation Conference and Exhibit has something to 
offer YOU. So check your category. See why you 
should be in Chicago, September 20 through 25. 


Management 

Technical sessions and workshops in your segment 
of the instrumentation field are listed under. other 
categories on this page. Before you look them up, note 
these three sessions especially for you: 

Management Maintenance Workshops. This workshop, 
introduced last year in answer to the demands of en- 
gineering managers, will play a return engagement 
with Neil M. Blair, Vice-President of Panellit Service 
Co., Chicago, again heading up the sessions. 

Management and Economics Panel Session and Eco- 
nomic Justification for Instrumentation Session. The 
sessions will be directed toward the methods for justi- 
fying new instrument installations and for evaluating 
these installations to determine if the payoff periods 
were originally justified and had been fully achieved. 

There’s more to come. Read on about sessions in your 
particular field—you’ll find sessions your key men 
should knew about, sessions they should attend. And 
you won’t want to miss the speakers from 13 foreign 
countries, instrumentation experts who will talk about 
“World Progress in Instrumentation,’ theme of the 
14th annual Conference and Exhibit. 


Research and Development 

R&D—where it all begins. There will be five sessions 
specifically directed toward you—laboratories for ideas, 
information, progress and problems. Such as: 

Precision Standards Workshop. W. A. Wildhack, Na- 
tional Bureau of Standards, presiding here over a prac- 
tical session on precision standards and the problems 
related to their development, calibration and use in sci- 
ence and industry. 

Analysis Instrumentation Sessions. Not one, but two 
technical sessions on this subject are scheduled. 

Electronic Instrumentation Sessions. Two of these, 
also. Speakers and papers at the first session include: 

System Application of a New Analog to Digital Con- 

verter. Harry Shultheis, Dymec, Inc. 

Instrumentation for Measurement of Dynamic Re- 

sponse of Continuous Laboratory-Scale Chemical Re- 

actors. A. C. Pauls, R. C. Romano, J. S. Stanton, 

R. G. Olt, Monsanto Chemical. 

Application of Electronic Instruments in Motor Man- 


ufacturing. A. E. Hartman, G. V. Mueller, E. M. 

Sawyer, Robbins and Myers, Inc. 

Some Uses of the Electronic Counter in Data Taking. 

W. D. Speight, Caterpillar Tractor Co. 

And for the second session: 

Field of Vibration Analysis and Inplace Dynamic 

Balancing. W. R. Rushin, International Research & 

Development Corp. 

Mnemonic Function of Magnetic Tape in Instrumen- 

tation. D. W. Halfhill, Ampex Corp. 

Accoustical Equipment as Applied to Noise and Vi- 

bration Analysis of Household Appliances and Use 

of an IBM Computer Program for Rapid Conversion 
of the Raw Acoustical Data into Loudness Units in 

Millisones. William Shepherd, Frigidaire Div., GM. 

Cutting Wafer Inspection Costs with Automatic Di- 

mensional Gaging and Sorting Systems. J. P. Phil- 

bin, Airborne Instruments Laboratory. 

Physical and Mechanical Instrumentation. Mills Dean 
III of David Taylor Model Basin, Washington, D. C., 
will chair a session of four choice papers on “Progress 
of Physical and Mechanical Measurement Instrumenta- 


tion.” 


Photo Instruments. Nine technical papers are sched- 
uled for this session. Research and Development men 
will also want to attend the sessions listed below as of 
general interest to all instrumentation engineers. 


Instrument Engineer in User Industries 


There are seven scheduled technical sessions of spe- 
cific interest to instrument engineers in user indus- 
tries. These are the Pulp and Paper Instrumentation 
Sessions, Automotive Instrumentation Session, Chemical 
and Petroleum Instrumentation Session, Aeronautical 
Instrumentation Session, Food Instrumentation Session, 
Metals and Ceramics Instrumentation Session and Nu- 
clear Instrumentation Session. 


All Instrumentation Engineers 

Of interest to all instrumentation engineers in the 
maker and user industries, as well as to research and 
development men, are four technical workshops. 

Data Handling Workshops. Two technical sessions are 
scheduled. C. H. Taylor, program chairman for session 
one, will present “Linear Control Theory and Its Ap- 
plications.” The second session, under R. K. Adams, 
will be on “Non-linear Control Theory and Its Appli- 
cations.” 

Three other sessions of interest will be the Feedback 

(Please turn to page 91) 
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(Continued from page 88) 
Control Systems Workshop, the 
Computer Clinic and the Control 
Systems Workshop. 


Sales Engineers 

Need we remind sales engineers 
that there’s no better place to check 
the competition than at ISA’s mam- 
moth exhibit? What’s more, you’re 
not “forgotten men” in the confer- 
ence program. As in the past, a 
technical session just for you, the 
Sales Engineering Workshop, will 
be conducted with J. T. Vollbrecht, 
president of Energy Control Corpo- 
ration, chairing the session. 


technician—no less than 25 in the 
fields of metals, power, food, nu- 
clear and chemical and petroleum 
instrumentation. These are practical 
sessions, answering questions and 
solving problems that you meet ev- 
ery day. 


Educators 


Just about everything is for you— 
all the session, all the workshops, 
all the papers—the broad world of 
instrumentation interests you in not 
one but many, perhaps all phases. 
Choose your schedule by your own 
interests, and just so you won’t feel 
left out, there’s one specific event 
for you in Chicago — the Educator’s 


world, its progress and its problems. 
Helping them to keep in touch are 
the sessions of general interest— 
such as the 13 foreign speakers who 
will tell what’s going on in instru- 
mentation in Europe, Japan and the 
Scandanavian Countries; what’s the 
international instrumentation pic- 
ture and where does the U.S. stand? 


Also of general interest is the 
National Lecture Series. Don’t let 
that title scare you. These are three 
informative talks, on three differ- 
ent subjects, all of general interest 
to those in the instrumentation pro- 
fession. 


There it is—just a brief look at 


Technicians 

The ISA Conference-Exhibit fea- 
ture designed especially for you is 
the Instrumentation Clinic, a series 
of classes for the instrumentation 


Workshop. 


General Interest 


Executive Board Doings 





Specialization—but not confine- 
ment. ISAmen are in touch with the 


what you can expect, in your own 
special field, at the 14th Annual 
ISA Instrument-Automation Con- 
ference and Exhibit, September 20 
through 25 in Chicago. Don’t miss it. 


28 ISA Conferences Set for 1960 


by J. Johnston, Jr., President-Elect Secretary, Instrument Society of America 


Transactions of ISA Near Reality 

Another milestone on the road to more adequate dis- 
play of the Society’s good works was passed at the San 
Diego meeting of the Executive Board on February 17. 
Responding to a long standing demand from the mem- 
bership, the board approved, in principle, a proposal 
submitted by the Publications Committee to publish 
outstanding technical papers, complete in all detail 
with their supporting data and written discussion; 
separate from the ISA Journal and issued at a fre- 
quency dependent upon the availability of sufficiently 
high quality, pertinent material. 

The proposal contemplates quarterly issue, with the 
first or pilot issue in each of four subject classifications 
offered at no charge. After that, a subscription or other 
fee will be charged in an effort to offset the cost, al- 
though it was realized that so important a membership 
service can properly be supported from income derived 
elsewhere. Nat Cohn and his committee were com- 
mended most highly for a well prepared and thoroughly 
comprehensive plan. 


1960 Programs to Reach Member Interest 


The 28 conference and symposia programs planned for 
1960 will reach into every geographical corner of the 
United States and Canada. For the first time in ISA 
history, a complete roster of the programs scheduled 
for a given year was reviewed and concurrence reached 
a full year ahead of time. Most revolutionary, is the 
plan to bring the ISA Conference and Exhibit to three 
different parts of the country in the same year. The 
annual affair, for which 150,000 square feet of exhibit 
space have been contracted, will be held in September 
in New York City; a winter meeting with a 25,000- 
square-foot exhibit will be held in Houston in February, 
and a spring meeting with a 25,000-square-foot exhibit 
will be held in San Francisco in May. All divisions of 
the Society and many of its sections have agreed to 
consolidate as many of their technical programs as 
possible to help bring the most effective combination 
of technical program and exhibit to the largest possible 
Society audience. This, coupled with the 25 symposia 
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on special subjects conducted by ISA divisions or sec- 
tions, some of them in cooperation with other Societies, 
begins to represent the broad range of interest that is in 
instrumentation. 


Chicago Conference Going International 

The unqualified endorsement of last year’s Philadel- 
phia Conference program by attendees who replied to 
a statistical survey has resulted in a repetition of for- 
mat for this year, with several new features and stronger 
emphasis on the very-popular clinic and workshop ses- 
sions. The program details outlined by the Technical 
and Industry Divisions, the Host Committee and the 
Headquarters’ Staff were unanimously approved by the 
Executive Board. The International Federation of 
Automatic Control (IFAC) will hold its general assem- 
bly and election of officers in Chicago. Representatives 
from about 20 nations will participate in the Society 
program and will be featured in the keynote session. 


Headquarters’ Staff Gearing to Added Responsibilities 

In preparation for the increased work load represent- 
ed by the assumption of direct responsibility for the 
promotion and sale of exhibit space, the Executive Board 
approved a plan, which had been reviewed by the 
Finance Committee, to employ additional staff. In 1960, 
the Society will conduct three conferences and exhibits 
instead of one; and four in 1961. The increased sales 
and administrative staff will also direct the promotion 
for the expansion in sales of ISA JOURNAL advertising 
space, for obtaining subscriptions to all ISA publications, 
and towards increased membership. 


ISA Policies Updated 

Approval was given for a major number of manuals of 
procedure designed to guide the work of various com- 
mittees and divisions of the Society. Outstanding were 
the policies adopted concerning the appointment and 
operation of representatives to other societi::, the con- 
duct of conferences and symposia, and the «= :ndling of 
minor expenses incurred in the conduct Gc: committee 
and new section business. 
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Four Appointed to ISA National Posts 





Nathan Mann Dr. Roy E. Morse 


Two Division Directors and two 
Committee Chairmen have been ap- 
pointed to national posts. 


New Director of the Food In- 
dustry Division is Dr. Roy E. Morse, 
chairman of the Department of Food 
Science at Rutgers. 


G. H. Bowman, application engi- 
neer with Brown Instruments Di- 
vision, Minneapolis-Honeywell, has 
been named Director of the Feed- 
back Control Systems Division. 

Thomas R. Hudson, systems co- 
ordinator with Daystrom Systems, 


Thomas R. Hudson 


G. H. Bouman 


has been named chairman of the 
Sections and Membership Commit- 
tee. 

Taking over as chairman of the 
Employment Committee is Nathan 
Mann, field engineer in the Chicago 
office of Leeds and Northrup. 

A graduate of Oregon State Col- 
lege and the University of Massa- 
chusetts, Dr. Morse has worked in 
the field of food technology both 
in industry and education. He is 
the author of numerous scientific 
publications on the chemistry, bac- 
teriology and engineering of food. 


Mr. Bouman is a native of Rotter- 
dam, The Netherlands, and was ed- 
ucated there. He came to the United 
States in 1953, when he was with 
the Lummus Co. Since 1956 he has 
been with Brown Instruments, 
where he is applications engineer. 
He has been a member of the Feed- 
back Control Systems Division since 
1957. 


Mr. Hudson is a graduate of the 
University of Alabama. His experi- 
ence combines design work and cus- 
tomer contact activities in a variety 
of systems field. He was formerly 
associated with the Air Force Cam- 
bridge Research Center and with 
the Radio Corporation of America. 
He is also a member of ISA’s Feed- 
back Control Systems Committee. 


Mr. Mann is a graduate of Illinois 
Institute of Technology. He is active 
in the affairs of the Chicago Sec- 
tion where he is editor of “Events”, 
the Section bulletin, and is publi- 
cations chairman. Before joining 
L&N, he was sanitary engineer with 
the Chicago Pump Co. Previously 
he was product engineer on sole- 
noids and electro-mechanical de- 
vices with Soreng Products Corp. 





Chicago Host Committee Plans Inviting program 


The Chicago Host Committee for 
the 14th Annual Instrument-Auto- 
mation Conference and _ Exhibit, 
September, 20-25, is fast completing 
its program of social events and 
other services. 


Their objectives, set before last 
year’s event was over, were to do 
even better in Chicago those proj- 
ects which the Philadelphia Host 
Committee did so well, and to add 
even more attractions, educationally 
and socially. 


The President’s Reception, open 
to all members, speakers, and ex- 
hibitors, is scheduled for Sunday 
afternoon, September 20, at the Mor- 
rison Hotel. 


The Annual Banquet, with an un- 
usual program of entertainment and 
dancing, coupled with the tradition- 
al Society functions, will be held at 
the Palmer House on Wednesday 
night, September 23. 


For the ladies who attend, a daily 
schedule of teas, fashion shows, 
sight-seeing, prizes and other pleas- 
ures will be offered. 


Those who will want to visit plants 
where instrumentation is the heart 
of the process will find that the 
Plant Tours Committee has planned 
a very comprehensive schedule. In- 
cluded also are opportunities to vis- 
it instrument manufacturers’ plants. 
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A special program for Chicago 
technical and engineering students 
is being designed for the last day 
of the Exhibit. 


Much of the Host Committee’s 
work is monitoring the many other 
elements of the week-long program. 
For this purpose, several hundred of 
our members in Chicago and in 
nearby sections are being marshall- 
ed for registration, membership, 
properties, publicity, and other serv- 
ices. Additional volunteers are wel- 
come. 


The ISA Council will meet on 
September 22 at the Morrison. The 
Annual Members meeting will also 
be held then. Almost every com- 
mittee of the Society will schedule 
its meeting during that week. 


The Conference program, with 
many technical sessions, clinics, 
workshops and lectures is designed 
to meet every member’s interest. 
The Exhibit will out-do previous 
years’ in the scope of products and 
in the first showing of new equip- 
ment. 


More detailed information will 
appear in succeeding issues of the 
ISA Journal. Meanwhile, put the 
week of September 20-25 on your 
calendar. Plan to be in Chicago for 
the ISA Annual Meeting and the 
Annual Instrument-Automation 
Conference and Exhibit. 


F. W. Velguth 
Exec. Chairman 





Here are the key people of the 
Chicago Host Committee who assure 
that your attendance will be a re- 
warding experience: 


A. F. Sperry, general chairman; 
F. W. Veiguth, executive chairman; 
R. R. Proctor, vice-chairman; R. G. 
Klitchman, Chicago Section Pres- 
ident; H. C. Frost, ISA President; W. 
A. Kates, Assistant to ISA President; 
J. B. McMahon, Past President, ISA; 
P. A. Sprague, Vice-President, ISA 


General Relations Dept.; G. F. 
Brockett, Vice-President, District 
VI. 


The following committee chair- 
men: 


G. P. Mitchell, Banquet; R. L. 
Muha, Plant Tours; E. S. Bush, 
Members Relations; A. H. Arens, 
Conference Registration; Mrs. P. 
Rutledge Dickson, Ladies Commit- 
tee; E. J. Ballje, Students Day; N. 
T. Mann, Employment; and J. H. 
Cuthbert, Properties. 
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» NEW MEMBERS —— 


AKRON: Albert Angne, Domenic A. Di 
Tirro, Donald George Riampacher 

ATLANTA: Fleming Hammond Boyd 

BALTIMORE: Charles Edward Wagner 

BOSTON: Francis J. Gottlich, William J. 
McNeil 

CENTRAL KEYSTONE: Donald Robert 
Gordon, William Joseph Hladick, John 
H. Luckenbaugh, Neal J. McGee 


CINCINNATI: Paul Richard Donahue, 
Frederick A. Hamilton, Joseph Herman 
Schermoly, 

CLEVELAND: Donald Gordon Beears, Leo 
Joseph Denish, Paul August Herr- 
mann, James Rigelow Reswick, Ed- 
ward Lee Reynolds 


— VALLEY: Edward R. Le- 
zotte 


DENVER: Robert David Hamel 

DETROIT: Richard Lyons Campbell, Wal- 
ter Siegfried Rapske, Ralph B. Syl- 
vester 

FAIRFIELD COUNTY: Joseph Eugene 
Gorgens 

FOX RIVER VALLEY: J. Fred Shelton 


GREAT SALT LAKE: Herbert Bergman, 
Robert Dix Failor, William Clossen 
Ware 

HOUSTON: Robert Ray Galegar, Dana T. 
Hanby, Frank Hervey, Jr., Lee Murphy 
Johnson, Edward M. Nelson, Jr., 
Joseph Byrne pay 

IDAHO FALLS: Keith Dedrick 

INDIANAPOLIS: George R. Butwin, Rein- 
hold a Kluger, Norman Wayne 


Reddick 

JACKSONVILLE: Edgar T. Corren 

LEHIGH VALLEY: Wallace John Cullen 

MATI: Robert James Martvs 

MEMPHIS: John Burt Curtis, Oscar Lee 
Gilchrist 

MOJAVE DESERT: Jack Hughes Kaufman, 
John T. Seiler 

NEW JERSEY: Irving Atkins, Nicholas 
Auriemma, Janis Daiga, John D. Din- 
zik, Vernon Dale Gray, George Louis 
Henzel, Joseph A. Wessemer, Roy Earl 
Morse, Edward Caldwell Rutter, Theo- 
dore R. Sorensen, Lamar R. Speer 

NEW YORK: Joseph S. Alto, Edward Coz- 
zette, James Frederick Craib, Robert 
Ss. Djorup, Robert Paul Fopeano, 
Arthur W. Gatenby, eee Peter 
Lipari, Robert E. Mage 

NORTHEAST TENNESS E: William H. 
Caffey, Jr., G. W. Hamilton, Wade B. 


Hodges 

NORTHERN CALIFORNIA: J. B. Callis, 
Milton R. Lane 

OMAHA: Kenneth Roy Croft 

ed an Jack . Bagwell, Wayne 

Lloyd Griffiths 

PENSACOLA: B. J. Gallaher 

PITTSBURGH: Daniel Ruff Pfoutz 

ae yd ours on Charles Valcore, 

SABINE NECHES: _ Stranahan, Rob- 
ert Paul Strobel 

ST. LOUIS: Wallace Ray Deason, Jean Le 


Pique 

SAN DIEGO: Robert Jacob Baron, Robert 
A. Boyd, Jr., William J. Herbert, Kir- 
by S. Johnson, Allan R. King, F. Sam- 
uel Levy, David C. Milne, Charles Al- 
= Paul, Jo Anne Prestwood a 

Marie Rockar, Juergen W. Schindelin, 

Kenneth Stolarsky, Douglas G. Web- 
ber, Yuris Zeltins 

SANTA CLARA: Herbert S. Roemer 

SAVANNAH RIVER: Gene N. Daniels 

SOUTH BEND: Albert Evans Schmid 

TAMPA BAY: Chalmers B. Dewey 

TORONTO: John Patrick Bradley, Fred 
W. Chambers, Donald Edward Rock- 
well, — Francis Ryan, Larry Mich- 
ael Scabar, William Allan Stone, Rob- 
ert V. Whittaker 

TULSA: Benson Floyd Bachus 

TWIN CITY: George K. Dalton, Einar 
Lennart Larson 

VANCOUVER: Franklin J. Barieski, Hugh 
ye Frank Shymanski, Horst F. Win- 


hoff 

WASHINGTON: Paul F. Donovan, Hubert 
V. Pipberger 

WAYNE COUNTY: Arthur John Dorsey, 
Harry Gregory Pett, Philip Potter, 
Charles Daniel Schlitt 

WICHITA: James M. Clark, Robert Dean 
England, Richard Leroy ee. Lau- 
rence William Karst, Robert E. 
Maichle, Van Ray Martin, Richard 
Bruce Wentworth 

WILMINGTON: aoe L. Lohm 

UNAFFILIATED NITED STATES: oO. 
Wendell fe, Leo T. Kilpinen, 
John Stanley Marriott, Rw * Max Mc- 
Guire, Stephen M. Mie 

UNAFFILIATED FOREIGN: aan] P. Bel- 
linghausen 
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> MEETING PREVIEWS 





ISA in International 
Medical-Electronics Conference 


The 2nd International Conference 
on Medical Electronics, with ISA 
cooperating, will be held at UNES- 
CO House, Paris, June 24 through 
27. The conference is intended to 
bring together doctors and research 
workers with unsolved problems, 
and engineers with new techniques 
and ideas for possible solutions. 

The program for the conference 
will include general review sessions, 
symposia, round-table discussions, 
scientific demonstrations, an exhi- 
bition and a general meeting. 

In the general sessions, well- 
known experts will review major 
fields in medical electronics. 

General subjects for discussion are 
diagnostic needs and aids in general 
practice, data processing, electro- 
physiology, transducers, amplifiers, 


isotopes and radiology, and instru- 
ment design for reliability, simpli- 
city, ease of maintenance and opera- 
tion. 

A series of symposia is also plan- 
ned on such subjects as control sys- 
tems and therapy control; instru- 
ments for biochemistry, pharmacol- 
ogy; transistors and their uses in 
medical electronics; techniques and 
diagnostic results of eye-movement 
recording; and a number of other 
subjects. 

Round-table discussion will be 
conducted on instrumentation policy, 
aid to under-developed countries 
and status and training of medical- 
electronic staff. Further information 
can be obtained from C. Berkley, 
Rockefeller Institute, 66th St. and 
New York Ave., New York 21, N. Y. 


Coming Your Way In June 


Look at what’s coming your way! 
Three instrumentation conferences 
in June. We consulted Roget for 
some superlatives, but the most 
tempting adjectives don’t tell as 
much as just naming them. 

Two of them you know well— 
ISA-sponsored Nuclear Instrumen- 
tation Symposium and ISA-spon- 
sored Symposium on Gas Chroma- 
tography. 

The third is the International Con- 
ference on Information Processing, 
first of its kind, to be held in Paris 
at Unesco House, June 15-20. You 
can get more information on this 
from the United States Committee 
for the International Conference on 
Information Processing, Box 4999, 
Washington 8, D. C. 

Meanwhile, back in the States, 
plans are nearing completion for 
the Second National ISA Symposium 
on Gas Chromatography. This will 
be at the Kellogg Center for Con- 
tinuing Education, East Lansing, 
Michigan, June 10-12. 

The last Gas Chromatography 
Symposium was_ over-subscribed 
and many registrants couldn’t be 
accomodated. Once again, preregis- 
tration is high, so if you plan to at- 
tend, register now. Information on 
the program and preregistration re- 
quest forms can be obtained from 
Henry J. Noebels, General Chair- 
man, International Symposium on 
Gas Chromatography, ISA, 313 Sixth 
Avenue, Pittsburgh 22, Pa. 

The Second Annual ISA Nuclear 
Instrumentation Symposium will be 


in Idaho Falls, Idaho, June 24-26. 
The Nuclear Symposium program 
committee is planning a big tour for 
the second day of the conference— 
a tour of the National Reactor Test- 
ing Station at Idaho Falls. 

Here, in an area that is nearly 
as large as the state of Rhode Island, 
is the home of the largest concentra- 
tion of reactors in the world. Since 
it would be impossible to visit all 
of the reactor facilities, 18 of which 
are operating, 3 have been selected. 
All are operated for the AEC by 
Phillips Petroleum Co. 

The three chosen include the Ma- 
terials Testing Reactor, operating 
at a thermal power of 40 megawatts. 
This work horse, which has been in 
use for seven years, has had as many 
as 600 experiments operating si- 
multaneously. 

The Engineering Test Reactor, an 
outgrowth of the need for more fa- 
cilities and higher flux levels in the 
field of materials testing, operates at 
a maximum thermal power of 170 
megawatts. 

The Chemical Processing Plant is 
a facility to reprocess spent fuel 
elements of the MTR, ETR and ev- 
ery other reactor in the U.S. using 
enriched fuel. This will give you 
the opportunity to see the instru- 
mentation controlling radioactive 
processes and many hot-cell activ- 
ities used for experimental pur- 
poses. 

Get more information on this from 
ISA Headquarters, 313 Sixth Ave- 
nue, Pittsburgh 22, Pa. 
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> SECTION NEWS 








Speakers at the New Jersey Section 11th Annual Temperature Measurement Sym- 


posium included (seated, I. 


to r.) R. Rush, Thermo Electric Co.; J. V. Metzger, 


Pyrometer Co. of America; W. Harris, Minneapolis-Honeywell; J. W. Murdoch, USN; 
J. Parker, Shell Chemical; (standing, |. to r.) F. K. Bennett, Forrestal Lab, Princeton; 
L. Parsons, Minneapolis-Honeywell; A. Angerhofer, Air Reduction; L. R. Jones, 
Leeds and Northrup; W. S. Tandler, Warner Swazey; R. H. Tourin, Warner Swazey. 


Heat Wave in Newark 


At 100° (absolute) there was a 
warm discussion; at 1000°F, nearly 
everyone was interested; but when 
Dr. F. K. Bennett of Princeton’s 
Project Matterhorn crossed 10,000°F 
and started for 100 million degrees 
—Newark had its own private heat 
wave. 

All this took place at the 11th 
Annual Techniques of Temperature 
Measurement Symposium, sponsored 
by the New Jersey Section on April 
7 at the Essex House, Newark. 

Dr. Bennett was the featured 
speaker at a banquet which closed 
the symposium. He worked with 
these high temperatures in research 
on thermonuclear reactions where, 
he said, “the principal things dis- 
covered so far are the unexpected 
difficulties.” He stated that “the 
laws of Boyle and Charles are still 
in effect at these temperatures,” 
and therefore “the pressure at the 
start of a thermonuclear experiment 
is very small, so small, in fact, that 
if the distance from here to the 
moon represents one millimeter of 
mercury pressure, the pressure in 
the reactor is represented by the 
thickness of a hair.” Dr. Bennett’s 
description of the equipment in 
which these high temperatures were 
attained convinced his audience 
that 3 million degrees has been 
reached and that the next 97 mil- 
lion degrees is within reach. 

Even the highest temperature 
mentioned is no goal at which these 
researchers will be _ satisfied, he 


stated, because “this is the thresh- 
old at which we expect fusion to 
take place and the reactors will 
therefore be operated somewhat 
warmer.” 

A record breaking attendance at 
the symposium included not only 
men from the Eastern Seaboard, but 
from the midwest and even South 
America and Australia. 

Chairman Freeman R. Smith and 
his committee covered in the pro- 
gram a tremendous gamut of inter- 
ests, not only for range, but also for 
types of measuring equipment and 
for the different standards based 
on equipment and range. 

J. W. Murdock, U. S. Navy Boiler 
and Turbine Lab, who was modera- 
tor of the morning session, pointed 
out that “requirements for accuracy 
in temperature measurement are be- 
coming stricter as temperature be- 
comes more a part of specifications 
for performance.” 

H. F. Davis, of Minneapolis-Honey- 


well, moderator for the afternoon 
session, in the same vein said, 
“the requirements of the _ jet- 


engine and rocket programs are de- 
manding much greater accuracy of 
high temperature measurement than 
was known as recently as five years 
ago.” 


Carl J. Holinger 
New Jersey Correspondent 





New Jersey Section officers-elect are 


(seated, I. to r.) L. B. K 


rumm, vice-presi- 


dent; W. S. Jones, out-going president; 


J. D. Yanak, president; (standing, I. 
r.) H. Karp, treasurer and E. R. 
national delegate. 
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Hill, 





Strictly Sectional 


Jacksonville 


Section members at the April 
meeting voted to retain the name 
“Instrument Society of America,” 
reports W. O. Watkins. It is the 
section’s opinion that the Society 
has reached national recognition 
among the people it serves, and to 
change the name “might create 
some confusion and retard the 
growth of national acceptance.” 


Memphis 


National President H. C. Frost 
visited the Section in March, re- 
ports R. E. Byers, and spoke on 
today’s instrument engineer and me- 
chanic and their relationship to ISA. 


Tampa Bay 


R. D. Wood reports that members 
recently toured the P. L. Bartow 
Plant of the Florida Power Corp., 
in St. Petersburg, Fla. 


Cleveland 


New section officers are J. P. 
Green, president; C. A. Prior, vice- 
president; Dale Michel, secretary; 
A. C. Woodrich, treasurer; L. H. 
Waldrip, national delegate and R. 
E. Tozier, alternate. 

Mr. Prior reports that the series 
of lectures on “Modern Techniques 
in Instrumentation,” presented by 
the educational committee went over 
“with a bang.” Forty-five men en- 
rolled and it was necessary to turn 
another 25 away because of space 
limitations. Three new ISA members 
were obtained through the course. 


Washington 


Section president Vernon E. Ben- 
jamin discussed the name change in 
a recent section bulletin. He voted 
“aye” for Instrumentation Society of 
America, and called on members to 
present their views. 


Western Massachusetts 


Members heard a talk on Control 
Valves and Level Control at the 
April meeting. 


Eastern New York 


The Section will sponsor an in- 
strumentation symposium, May 20- 
21 at Siena College. Technical ses- 
sions subjects will be industrial 
process control, control devices, mis- 
sile control and maintenance clinic. 


Kansas City 


George W. Leggett spoke at a 
recent meeting on “Differential 
Converter Flow Transmitter.” 
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of the duPont Company. 





Wilmington Section’s recent tour of the duPont Chambers 
Works was followed by a panel discussion on the Chambers 
Works instrument shop, where safe working practices have 
established a record of 40 years without a major injury. Par- 
ticipating in the discussion were (I. to r.) R. L. Hurley, Thayne 
Quigley, Ben McTyre, Dick Nelson and Ed Read, all employees 





Presenting Li’l Isa 
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“Rocket ship to earth — Something’s 
wrong with the Cockpit Temperature 
Control. Can you send someone up to 
fix it?”’ 


Li’l] Isa, mascot of the Chicago 
Section, makes a monthly appear- 
ance in “Events” the section bul- 
letin, with timely remarks on the 
subject of the monthly meeting. 


A trusting fellow, Li’] Isa appar- 
ently is calling on Whitney Mat- 
hews, who spoke at the section’s 
April meeting on “Instrumentation 
of Satellite Systems,” to help him 
out. He couldn’t have picked a bet- 
ter man, Mr. Whitney being one of 
the nation’s foremost missile ex- 
perts. He is with the National Aero- 
nautical and Space Administration, 
and worked on the Vanguard proj- 
ect. 


They Get Ideas 


“Ideas” was the subject at the 
February meeting of Fox River Val- 
ley Section. Members described gad- 
gets or ideas they use in solving 
control problems, with awards for 
the best. 

Carl D. Lindwall took first prize 
with “A Quick Checking Device for 
Weir Level Recording.” He’s with 
Rhinelander Paper Co., Rhineland- 
er, Wisc. i 

Second prize went to Rupert J. 
Dernbach of the American Can Co., 
Rothschild, Wisc. Mr. Dernbach, 
whose winning idea was “Purging 
Level Lines for Measuring Level 
Recording in Digesters,” was also 
technical chairman for this highly 
successful meeting. 


Seattle Chatter 


Bob Weir, Seattle Section Cor- 
respondent, hard at work on the 
Fifth National ISA Flight Test In- 
strumentation Symposium, took time 
out to report that the section will 
present a resolution to the National 
Office on the subject of standardiza- 
tion between manufacturers as to 
input voltage ranges, output voltage 
and impedances in electronic con- 
trol-system equipment. 

He also reports that the nom- 
inating committee has named the 
following nominees for next year’s 
offices: R. L. Kettenring, president; 
A. T. Snyder, v-p; Rex Cunnington, 
secretary; H. R. Gonzales, treasurer 
and T. M. Mathison, national del- 
egate. 





Equipment Co., Ltd. 





National President Henry C. Frost visited the March meeting 
of Montreal Section, when Thomas J. Kehoe, electromechanical 
supervisor of Beckman Instruments, spoke on pH control. At 
the meeting were (I. to r.) L. F. Parker, Canadian Petrofina; 
Dr. P. H. Stirling, Canadian Industries, Ltd.; P. Dufresne, sec- 
tion v-p, duPont of Canada; T. J. Kehoe; H. C. Frost; K. C. 
Kent, section president, Bristol Co.; D. A. Millward, Mechanical 
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Wichita Awards 


Wichita Section has voted to pre- 
sent an annual award to a student 
at the University of Wichita for 
achievement, through preparation 
and presentation of a technical pa- 
per on the subject of instrumenta- 
tion or an allied field. 

Harry Watt, section correspondent, 
reports that Harold Noble, a charter 
member of the section, conceived the 
idea and was the principle figure in 
initiating the project. 


Atomic City Fair 


A spectacular exhibit of industrial 
and scientific instruments will be 
featured at the 8th Annual Pacific 
Northwest Instrument Show to be 
held May 14-15 at Atomic City — 
Richland, Wash., and sponsored by 
the Richland Section, ISA. Planning 
committee includes G. R. Wilde, R. 
C. Thiel, E. See Day, G. F. Ehlers 
and W. A. Richards. 


Texas Talk 


South Texas Section President 
Thomas L. McCoy reports that the 
Section discussed the proposed So- 
ciety name change at a recent meet- 
ing. South Texas favors the change 
to “Instrumentation Society of 
America,” reports President McCoy, 
a name which, the section feels, is 
more specific than the present one. 
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“Up-dating data loggers” 
is the subject under discussion 
by panel members (I. to r.) W. Craw- 


ford, L. Kennan, G. Johnson, S. Knoblock, 
O'Hara. 


A. Sperry, F. Beck, W. Summers, 







Up-Dating Data Loggers 





A belated urgent request by your departments editor to William 
B. Kostiw, correspondent for the New York Section, brought a report 
on a recent meeting at which seven experts in the field discussed data 
loggers and the up-dating of same. In a covering letter, our correspondent 
expressed the opinion that we might want to edit his story since we pos- 
sibly would not appreciate “the degree to which we have fun exchanging 
euphemisms in the New York Section.” 

Oh, ye of little faith, William B. Kostiw! Give us a good euphemism 
any old day. Here’s your report, Mr. K.; edited, yes, but only because 


we have space limitations. 


The invited speakers were A. 
Sperry of Panellit; L. Keenan, Beck- 
man; G. Johnson, Socony-Mobil; J. 
O’Hara, Minneapolis-Honeywell; F. 
Beck, Taylor; W. Summers, Ebasco 
and W. Crawford, DuPont. Each of 
these speakers acquitted himself 
nobly, in presenting a succinct and 
unrehearsed statement of subject as- 
signed him at the last moment. 

Realizing that the panel was un- 
balanced in favor of Makers, Mod- 
erator S. Knoblock of Bechtel As- 
sociates exercised his versatility by 
describing his own experience (as a 
User). He demonstrated, perforce of 
circumstance, a dual personality: 
(a)—One of grim visage while 
seated behind the podium, cutting 
down the speakers at the 5 minute 
mark; (b) —one of ebullient hu- 
mor while standing in front of the 
podium, throwing the audience off- 
balance with rehearsed jokes deliv- 
ered at tape-punch speed. 

The audience was inherently bal- 
anced since the standees in the back 
of the room just about equalled the 
number seated. The character of 
the balance was altered when, with 
the shift of a partition, the back 
room where the refreshments were 
being served merged with the back 
of the room and the seated audience 
rose to join the standees at the bar. 

The process was self-regulating. 

(Apparently they got some work 
done. Correspondent Kostiw listed 
the following points brought out in 
the discussion. Ed.) 

The acceptance and expansion of 
the art dictates that the expression 
“data logging” is obsolete. It should 
be replaced by “Automatic Data 
Handling and Processing.” 
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The selling of the concept can be 
performed more effectively at the 
management level, rather than at 
the level of the instrument engi- 
neer (who) often fail(s) to evaluate 
its usefulness beyond direct first 
cost comparison with a battery of 
analog recorders or conventional 
annunciators. 

Users who have already tried 
data loggers are not confining their 
repeat orders to data logging alone. 
The new machines are further jus- 
tified in their ability to provide 
computed results. 

The speed of obtaining these re- 
sults enable operator and manage- 
ment decisions to be made directly 
on the spot. This can justify the 
complete cost of the system via 
savings in shortening the startup 
time of a new process plant. 

Reliability is defined as avail- 
ability/unit time. Exclusive of the 
typewriter, this ratio has risen from 
80 to 99%. The Makers generally 
have made forward achievements by 
eliminating mechanical devices, min- 
imizing large numbers of vacuum 
tubes, dividing multi-function chas- 
ses into individual plug-in modules. 
Users are cautioned that they are 
still responsible for providing pre- 
ventative maintenance, adequately 
trained personnel and an adequate 
supply of spare parts. 


As to the future, it is inevitable 
that the data logger will be coupled 
to a computer for automatic opti- 
mizing of the conventional analog 
control loops. It is therefore wise 
that a data logger purchased today 
be of a style that is compatible with 
future expansion programs. 








PISA 
PERSONAL 
NOTES 








Dr. Donald P. Eckman, Professor 
of Mechanical Engineering at Case 
Institute of Technology, Cleveland, 
has received the annual award of 
the American Society of Mechanical 
Engineers for outstanding work in 
the field of instrumentation. 

A member of the Cleveland Sec- 
tion of ISA, Dr. Eckman is an in- 
ternationally recognized authority 
on instrumentation and automation. 
He published “Principals of Indus- 
trial Process Control”, one of the 
first definitive texts on the subject, 
in 1945. This was, incidentally, Dr. 
Eckman’s first book, and was pub- 
lished when he was 31. 


T. A. Fuite, (photo) Chicago mem- 
ber, formerly Chicago area sales 
representative for Imperial Brass 
Manufacturing Co., has become Sales 
Manager - Centra! Division, for the 
firm. 





Charles Nater 
Beckman & Whitley 


T. A. Fuite 
Imperial Brass Mfg. 


Charles Nater, (photo) Santa 
Clara Section, has been named chief 
engineer of the Instrument Division 
of Beckman & Whitley. Mr. Nater 
was one-time chief engineer of the 
industrial development department 
of the Guatemalan Ministry of 
Economy. 


James R. Irving, a member of the 
Chicago Section, has been appointed 
secretary of SAMA’s laboratory 
equipment section. For the past six 
years, he has been director of pub- 
lic information for the Scientific 
Apparatus Makers Association. 


New Philadelphia District sales 
rep for Brooks Rotameter is Jack 
King, a member of the Philadelphia 
Section. 

(Please turn to page 99) 
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> INDUSTRY NOTES 


A Remarkable Meter 


A new positive “screw displace- 
ment” meter now brings high capa- 
city flow metering within whisper- 
ing distance of accuracy, with a lot 
of engineering advances thrown in 
as a bonus. 


Rockwell Manufacturing Company 
has developed and tested a 16-inch 
15,000 bph meter, officially known 
as “Turbo Meter” which has an ac- 
curacy of better than 15 parts in 
10 thousand. A turbine type meter 
of completely new design, it is based 
on the principle that there is a di- 
rect relationship between the rate 
of liquid flow through the meter 
and the speed at which a rotor 
element is rotated by the force of 
the flowing liquid. Unique design 
features include a rotor metering 
element weighing only four pounds; 
a newly-developed viscosity com- 
pensator; and a magnetic coupling 
completely sealed from the line 
product. 


Operation of the Turbo-Meter is 
as follows: As the line liquid en- 
ters the meter, it is directed around 
the upstream diffuser section to the 
rotor; and the downstream diffuser 
section acts as a recovery chamber 
to keep headloss at a minimum. A 
small portion of this flow is divert- 
ed into the upstream _ diffuser, 
through the viscosity compensator 
and back into the main flow. 


As the rotor element is rotated 
by the flowing liquid, it turns the 
shaft on which it is mounted. The 
shaft is acted upon by the viscosity 
compensator which applies a drag 
against its rotation; and the shaft 
actuates the magnetic coupling 
which, in turn, causes the register to 
indicate the flow. Sufficient torque 
is developed to actuate all conven- 
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Calibrating the Turbo-Meter 


tional positive-displacement acces- 
sories without affecting accuracy. 

Heart of the Turbo meter is the 
four pound, ball-bearing suspended 
turbo-rotor which functions as the 
metering element. It is so delicate 
in response that a person blowing 
into the open end of the Turbo- 
Rotor will cause the rotor metering 
element to rotate. 

In a field test, some 35 million 
barrels of crude oil were metered 
by one Turbo-Meter without change 
in calibration or meter factor and 
without the slightest visible wear 
in any meter component. 

While the meter is remarkably 
accurate, it is still rugged and sim- 
ple enough for heavy-duty field 
service. The unit is in-line, rela- 
tively light in weight and small, 
all of which makes installation easy. 
The mechanically balanced, low- 
drag, air-foil turbine engine rotates 
quietly on anti-friction bearings. 
Head loss is extremely low due to 
minimum disturbance in flow 
through the meter. The built-in vis- 
cosity compensator makes it rela- 
tively insensitive to viscosity chang- 
es. The unit has a long life and 
holds its accuracy and calibration. 





Can’t Afford It? 
Then Lease It! 


For the past several years the 
whole country’s been leasing every- 
thing from cement mixers to freight- 
ers. And the instrument industry, for 
what is probably the first time in 
its history, is behind the times. 


Medium and small-size firms have 
spoken plaintively of automation, 
which has been scaled down to their 
needs but still demands a high ini- 
tial investment for equipment. So 
Nationwide Leasing Co. of Chicago 
gave some thought to the matter and 
came up with a special Package 
Lease Plan for the instrumentation 
industry. You don’t have to go De- 
troit with this plan, although it’s 
possible. Any combination of equip- 
ment can be lumped together and 
considered one package which may 
be leased as a unit for three to five 
years with one monthly lease pay- 
ment. 


The plan is really new and should 
prove a boon to manufacturers of 
any size who want to expand and 
modernize production facilities with- 
out depleting liquid working capital. 
Firms can acquire up to $50,000 or 
more’ of instruments without capital 
investment. 


While the plain is aimed at the 
user, rather than the manufacturer, 
it could be incorporated into any 
sales program. 


What Nationwide is looking for 
now is one or several instrument 
manufacturers to develop, with 
them, a merchandising-leasing plan. 


Anyone interested in the plan, 
from any angle, can get the whole 
story from Robert Sheridan, Pres- 
ident, Nationwide Leasing Co., 11 
S. LaSalle St., Chicago 3, Ill. 


Sub-miniature And Sensational 


Electronic systems 10 times small- 
er and lighter can be made with 
new molecular-structured resistors, 
one-tenth the size and weight of 
present resistance components. 

The new micro-miniature resistors 
are the first commercial production 
of elements developed from the mi- 
cro-module concept—the idea of 
combining extremely small elements 
of uniform shape and size into a 
single tiny module capable of per- 
forming complete circuit functions. 

Daystrom-Weston Instruments are 
producing the modular resistors as 
a result of their participation in a 
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government-sponsored Industry Pre- 
paredness Program. RCA, as leader 
contractor, initiated research and 
development of the micro-module 
concept. 

Basically, the resistors are a solid- 
state material in the form of a 
ceramic wafer about 10 thousandths 
of an inch thick and 0.35 inch 
square. They are inscribed with a 
series of “isolation lines” which pro- 
duce the resistor characteristics de- 
sired. They can be combined into 
modules of standard size and shape 
comprising circuit sub-assemblies. 

Each resistor element — weighing 


50 milligrams—contains four re- 
sistors, averaging 10,000 elements 
(or 40,000 resistors) to the pound 
and a packing density of 600,000 
parts per cubic foot. 


Highly reliable and stable, the 
resistors are designed for reliabili- 
ties of mean time to failure of 100,- 
000 hours. 


The 10-to-1 size and weight re- 
duction opens new possibilities for 
design flexibility and economy in 
electronic equipment and systems, 
such as computers, satellites and 
missile-guidance systems. 
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PAND 
SEAR 


to advance new concepts of 


SPACE FLIGHT 


© Expanded Research programs to meet the most complex technological 
requirements of the Space Age are only one of the far-reaching objectives 
of the new multi-million-dollar Lockheed Research Center, near Los 
Angeles. Destined to become one of the nation’s major research instal- 
lations, its programs are broad in scope and designed to investigate new 
frontiers of space flight. 


Oa primary consideration in planning the new Research Center was to 
provide environment for scientific freedom and ideal research conditions 
—using the most advanced equipment available. This modern, integrated 
research facility will touch almost every aspect of aviation and transporta- 
tion—leading toward exploration into completely new or relatively un- 
developed fields of science and industry. 


Mon completion, most of Lockheed's California Division’s research 
facilities will be located in this single area. The Center will provide com- 
plete research facilities in all fields related to both atmospheric and space 
flight—including propulsion, physiology, aerodynamics and space dy- 
namics; advanced electronics in microwave propagation and infrared; 
acoustics; mechanical and chemical engineering and plasma/magneto- 
hydrodynamics; thermal electricity; optics; data communications; test 
and servo-mechanisms. 

© The first phase of the advanced research building program has already 
begun—with initial construction of a $5,000,000 supersonic wind tunnel 
and high-altitude environmental test facilities. 








© Scientists and engineers of high caliber are invited to take advantage of 
outstanding career opportunities in this new Lockheed Research Center. 
Openings now exist for thoroughly qualified personnel in: Electronics; 
aero and thermo dynamics; propulsion; servo-mechanisms; materials 
and processes; structures and stress; operations research; research in 
optics, infrared, acoustics, magnetohydrodynamics, instrumentation, 
mechanics and hydraulics; mathematics and in all phases of design. 


Owrite today to: Mr. E. W. Des Lauriers, Manager Professional Place- 
ment Staff, Dept. 2105, 1708 Empire Avenue, Burbank, California. 


LOCKHEED 


CALIFORNIA DIVISION 


BURBANK, CALIFORNIA 
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IR-4 


Infrared Spectrophoto- 
meter with a multi-path gas cell is used 
to detect contaminants down to a tenth 
of a part per million in aircraft breath- 
ing oxygen. 


Beckman 


Pilot Conservation 


The deadliest enemy of the high- 
altitude pilot can be the very air 
he breathes. Trace quantities of 
hydrocarbons in his breathing oxy- 
gen system will, at their least harm- 
ful, cause tense moments while the 
pilot fights rising nausea to keep 
his craft under control. At their 
worst, they are killers—as swift 
and sure as a bullet. 


Quantitive determination of low- 
concentration hydrocarbons presents 
several major problems. Concentra- 
tions ranging from a tenth of a 
part per million to several parts 
per million, complicated by the gas- 
eous nature of the sample, require 
highly sensitive analytical tech- 
niques, plus equipment that will 
handle large volumes of the sample. 
Analytical methods must be rapid, 
as well as accurate. The U. S. Air 
Force and Navy have found the 
equipment and the method to solve 
this problem. 


Military laboratories responsible 
for quality control of liquid oxygen 
are using the Beckman IR-4 Infra- 
red Spectrophotometer to test pilots’ 
breathing oxygen for harmful con- 
taminants. 


The versatile IR-4 has the flexi- 
ble operating parameters necessary 
for optimum results with this analy- 
sis. The double monochromator sys- 
tem used increases dispersion, al- 
lowing the use of greater energy. 
An additional incease in detectabil- 
ity is provided by scale expansion, 
allowing up to a 25-times increase 
in sensitivity. 


The multi-path gas cell for the 
IR-4 is used for introducing the 
sample. It consists of a variable 
pressure chamber with variable in- 
ternal optical paths. The effective 
length of the optical path can be 
varied externally, from 10 cm to 
10 m depending on the optical opac- 
ity of the sample. 
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(Continued from Page 96) 


Yale Saffro, Chicago sales rep and 
member of the Chicago Section, re- 
cently received the highest award 
Scouting can give to an adult lead- 
er, the “Silver Beaver”, presented 
by the National Council of the Boy 
Scouts of America in recognition of 
“distinguished service to American 
boyhood.” Mr. Saffro has been a 
member of the Boy Scout movement 
for over 28 years. 


Joseph P. Addonizio, New Jersey 
Section, was named Manager, East- 
ern Region, of Beckman Instruments. 
He will be assisted by Orange Coun- 
ty member George Green, named 
Sales Manager, Eastern Region. 


Brown Instruments Division of 
Minneapolis - Honeywell has _ an- 
nounced the appointment of Robert 
D. Clarke, (photo) Savannah River 
Section, as market manager for the 
paper and textile industries. 





Leopold Van Blerkom 
Federal Pacific Electric 


Robert D. Clarke 


Brown Instruments 


New Marketing Manager—Instru- 
ment Department for Federal Pa- 
cific Electric Co. is Leopold Van 
Blerkom, (photo) New York Section 
member. He was previously with 
Daystrom, Inc. 


Recent appointments in the Mar- 
keting Department of Beckman/Sci- 
entific and Process Instruments Di- 
vision included that of John M. 
Manypenny, Orange ‘County Section, 
as Assistant Marketing Manager. 
Other Orange County members af- 
fected by the appointments are Paul 
Ayres, named Service Manager to 
supervise the national service pro- 
gram; Elwood F. Blondfield, named 
Training Manager; and James E. 
Tebay, Product Line Manager, who 
will assist Roy F. Brown, newly ap- 
pointed Sales Manager-Process In- 
struments. Mr. Brown is a member 
of the New Jersey Section. 


(Please Turn to Page 100) 
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The NEW Series BH100 
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ACCURACY 
0.1% 


THE INSTRUMENT 
with the 
TAPE-SLIDEWIRE 





SMALL SIZE — This compact, 
transistorized, servo-driven in- 
strument measures only 3 x 5 
x 5Y,”. 





for 
FLOW - PRESSURE 


"| LEVEL- TEMPERATURE 


ALL INCLUSIVE —With Zener 
reference, power supply, am- 
plifier, servo motor, 144” tape- 
slidewire. 


} Every scale division is 


TAPE-SLIDEWIRE — Mounted 
on side-by-side spools, slide- 
wire is embedded in edge of 


a calibrated point. 


tape, punched for sprocket 


drive. 


% 100 calibrated points 
per foot of slidewire length. 


} Slidewires 
up to 12 feet long. 





PRINTED READOUT —Colibra- 
tion printed on tape available 
to measure steady-state condi- 
tions or where input deviates 
more than 13%. 


LINEAR, PARABOLIC, LOGARITHMIC 
FUNCTIONS ARE DISPLAYED IN DIRECT 
DIGITAL RELATION 


* TRADE MARK 


Sales-Engineering Offices: COMPTON, CAL., VALLEY STREAM, L.1.,N.Y., DAYTON, OHIO 
CIRCLE NO. 95 ON PAGE 89 


Full information is, available for the asking! 


B&H INSTRUMENT 
Cco., INC. 


3479 West Vickery Blvd. * Fort Worth 7, Texas 
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MOST MAJOR U.S. POWER 
PRODUCERS REDUCE COSTS 
with PANALARM ANNUNCIATORS 


HYDR COUPLING 
LO Ol PRESSURE 





MAXIMUM INFORMATION on all process variables . . . the result 


of 10 years system engineering by Panalarm and major power producers. 
That’s why Universal Series 50 is the power industry’s most informative 
annunciator. Trouble anywhere is signalled instantly—before it can 
grow big and expensive. “Off-normals” are pinpointed instantly, 
accurately for fast remedial action, reducing costly “outage” losses. 


Economical, highly flexible design facilitates system expansion. Can 
be simply adapted to your exact requirement, avoiding costly custom 
designing. Proven components—e.g., almost 1,000,000 dependable 
Panalarm developed relays have been used in Panalarm annunciators. 


Ask your nearby Panalarm sales engineer to show you why Universal 
Series 50 is the power industry’s No. 1 annunciator choice . . . how its 
adaptablility and reliability can help increase your profits... by pro- 
ducing maximum information and reducing costly “outages.” No 
obligation, of course. 


Write for Catalog 100 B today. 


DIVISION OF 


PANELLIT, INC. 





7401 NORTH HAMLIN AVENUE « SKOKIE, ILLINOIS 
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(Continued from Page 99) 

Dr. Charles B. Jolliffe, RCA vice- 
president and technical director, has 
relinquished chairmanship of the 
RCA Education Committee in order 
to devote more time to RCA’s activ- 
ities in defense electronics. He is 
succeeded by Dr. Irving Wolff, vice- 
president - research, RCA _ Labora- 
tories. Dr. Jolliffe is a member of 
the New York Section. 


Moving from Sales Manager to 
Director of Marketing for the In- 
strument Division of Perkin-Elmer 
Corp. is John H. Rhodes, (photo) 
a member of the Fairfield County 
Section. 


John H. Rhodes Ira H. Lohman 
Perkin-Elmer IBM 


Ira H. Lohman, (photo) Central 
New York Section, has been named 
Manager of Standards at IBM’s 
Product Development Laboratory at 
Endicott, New York. Mr. Lohman 
joined IBM as an associate engineer 
in 1951. 


Harold E. Smith has been ap- 
pointed marketing research mana- 
ger of the Okonite Co. A former 
director of market research for 
Thomas A. Edison Industries, Mr. 
Smith is a member of the New Jer- 
sey Section. 


ISAman Louis H. Aricson, former- 
ly vice-president in charge of sales, 
was recently promoted to vice-presi- 
dent and general manager, Daystrom 
Transicoil, a division of Daystrom, 
Inc. 





Correction 


Due to a typographical error on 
page 11 of the March ISA Journal, 
the new name of Airpax Products 
Co. appeared as Airpac Electronics. 
The correct name of the firm is 
Airpax Electronics, Inc. 
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INDUSTRY 
PERSONALITIES 





Lewis B. Swift, Chairman of the 
Board, Taylor Instrument Compan- 
ies, received the coveted SAMA 
award during the 4lst annual meet- 
ing of the Scientific Apparatus Mak- 
ers Association at White Sulphur 
Springs, West Virginia, April 25-30. 


Swift was cited as the man whose 
accomplishments in the scientific in- 
strument indus- 
try place him 
among the na- 
tion’s leaders 
for his outstand- 
ing record of 
achievement and 
contribution in 
the best inter- 
ests of his coun- 
try, the industry 





and his home 
: . community. 
Lewis B. Swift The 74-year- 
Taylor 


old winner be- 
gan his business career at Taylor 
in 1904 and rose to the presidency 
in 1938. He retired from active par- 
ticipation in the business in 1958, 
but continues as chairman of the 
board. 


Mr. Swift attended his first SAMA 
meeting in 1920 and has since play- 
ed a key role in forming the Re- 
corder-Controller Section of the as- 
sociation. He served as that section’s 
chairman and has also been elected 
director at large and president pro 
tempore of the entire association. 


A 1912 graduate of Cornell School 
of Engineering, Mr. Swift has made 
personal contributions to the devel- 
opment of many mercury-actuated 
recording and controlling instru- 
ments. Through his efforts, quality 
of design and performance of re- 
cording and controlling instruments 
have not only reflected great credit 
on his company, but added greatly 
to the respect and confidence ac- 
corded such types of instruments 
throughout the industry. 


John H. Titley heads up a new 
alignment of the marketing depart- 
ment of Rheem Manufacturing Com- 
pany’s Defense and Technical Prod- 
ucts Division. John W. Atha will be 
supervisor of prime contract sales; 
Richard L. Leesone will supervise 
sub-contract sales and John R. No- 
wak will be supervisor of electronic 
sales. 


James M. Hall has been named 
Chief Engineer of the Semiconduct- 
or Dept., P. R. Mallory and Co. 
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Proved Procedure to 
cut costs by better 


Temperature control 








Following is the gist of reports on scores of operations in a 
wide range of industries. Details on a specific application in 
your own line are available on request. 











1. Chances are that temperature is a factor in at least one 
step of your operation. Effect of its control may range far 
beyond that one step. 


2. Comparing virtually identical operations in different 


plants shows that degree of control varies widely. Even 
where control is considered “no problem,” improvements 
invariably reduced costs in one or more steps. 


3. Costs of operating the control equipment itself varies 
widely. Tubeless instruments, for example, avoid mainte- 
nance cost of adjustment and replacement of tubes and 
allied circuitry. 


4. Greatest economies result from increasing quantity while 
maintaining quality of production. This is achieved by 
avoiding downtime or even delay due to control instru- 
ments or imperfect temperature of the material in process. 


5. Best way to find out how much you can cut control costs 
is to call in a specialist who is familiar with most appli- 
cations and free to propose just the right indicator, con- 
troller, recorder, etc. For free consultation many opera- 
tors rely on world-wide service by West. 


Stepless Controllers 


Gardsman Model JSB (shown) provides closest control 
by controlling power to heaters through saturable core 
reactor, and permits manual operation as well. Full line 
provides for any application. All are tubeless, ‘‘solid- 
state” and proved in wide use. Phone your West con- 
sultant (see Yellow pages) or write Chicago office for 
Bulletin JSB or for COM digest-catalog of line. 








WEST Libumat 


CORPORATION 
SALES OFFICES IM PRINCIPAL CITIES 
FACTORY AND GENERAL OFFICES 
4363 W. MONTROSE, CHICAGO 41, ILL. 


eertisy BSIDIARY 
WEST INSTRUMENT, LTD 


the trend is to WEST 


Represented in Canada 


52 Regent St., Brighton 1, Sussex 


Davis Automatic Controls, Ltd. 
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Nicholas G. Geannopoulos is INSTRUMENT 
SAMA’s newly appointed director of 
public information. Directing a 
clearing house of information for I 
some 20,000 pieces of apparatus and , 
instruments and several thousand 
laboratory chemicals, he will assist 


WANT 
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MEASUREMENTS 
TO 20 
MILLIONTHS... 


CARSON-DICE 


ELECTRONIC 
MICROMETERS 


If you need to measure 
fragile or compressible 
parts to within .000020”, 
then CARSON-DICE 
Electronic Micrometers 
are for YOU! 











, TIVITY 
J. W. DICE CO 2 ELECTRO-CONDIE 
* 7 “ Dr. Mervin Kelly R. R. Donaldson A 
ENGLEWOOD, N. J. Bausch & Lomb Hagan auous measuring for -— 
Continu toxic gases ! 
ion’ j PER MILLION it control in 
CIRCLE NO. 98 ON PAGE 89 One of the nation’s leading au- work areas; IMPUNY ile on 
seine peas thorities on combustion engineering, process streams: Pee smbustion 
a gos . 
==ISA MEMBERSHIP== Robert R. Donaldson, (photo), re any gases Inch ionize in water. 







BENEFITS 


are completely spelled out in the 
free booklet “You And The ISA.” 
In it you will find all the benefits 
to management, engineers, and 
technical personnel in the fields of 
measurement, testing, information 
handling, computation, and con- 
trol. Find out what this nation- 
wide organization can do for you 


today. Use coupon below: 


A Membership Application 
Form Is Included 


Instrument Society of America 


313 Sixth Ave., Pittsburgh 22, Pa. 























SAMA members in 
America’s “key” industry in such 
areas as research and development, 
national defense, science education, 
| hospital and government labora- 
| tories. 


Dr. Mervin Kelly, (photo), who re- 
cently retired as Chairman of the 
Board of Bell Telephone Labora- 
tories, Inc., will serve in the capa- 
city of consultant to Bausch & Lomb 
Optical Co. Dr. Kelly has been a 
member of B & L’s board since 1956. 





tired from Hagan Chemicals and 
Controls last month after more than 
40 years with the Pittsburgh firm. 


Appointed technical manager of 
the Industrial Rectifier Division of 
Perkin Engineering Corp., is Ed- 
ward J. Diebold, who will direct 
the design of heavy-duty silicon 
rectifiers for industrial applications. 


Sperry Gyroscope has named Brig. 
General Joseph A. Bulger (USAF, 
Ret.), as director of plans and sys- 
tems for the Countermeasures Di- 
vision. General Bulger was a pi- 
oneer in the development of the 
nation’s first air defense warning 
and control system. 


The appointement of Charles P. 
Boegli as supervisory engineer for 
the Cincinnati Div. of Bendix Avia- 
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‘» NEW BOOKS 








The Language and Symbology of 
Digital Computer Systems, 114 pp., 
$2.00. 

New textbook on basic principles, 

language and characteristics of elec- 

tronic computers discusses Boolean 
algebra in practical terms, and con- 
tains a cross reference of logic dia- 
grams and symbols used by various 
computer manufacturers, plus a dic- 
tionary of computer terminology. 

(Order from Government Service 

Dept., Bldg. 210, RCA Service Co., 

Camden 8, N. J.) 


Magnetic Recording Techniques, 
W. Earl Stewart, 268 pp., $8.50. 
A practical background in the tech- 
nology of magnetic recording meth- 
ods and devices for engineers and 
technicians concerned with their ap- 
plication in a wide variety of fields. 
Emphasizes basic principles. (Order 
from McGraw-Hill, 330 West 42nd 

St., New York 36, N. Y.) 


Cook Technical Review, 40 pp., $1.00. 
Contains a 40-page article entitled 
“Analytical Techniques for Systems 
Studies” by John C. Bellamy, Robert 
V. Clark and Walter A. Bohan of 
Cook Labs. Represents some basic 
procedures of engineering systems 
analysis for establishing a working 
relationship among the fundamentals 
of the system. (Order from Circu- 
lation Mgr., Cook Electric Co., 2700 
Southport Ave., Chicago, Ill.) 


Fundamentals of Radio Telemetry, 
Marvin Tepper, 136 pp., $2.95. 
Covers the field of radio telemeter- 
ing, explains its purpose and ex- 
plores its techniques. Special sec- 
tions devoted to missile and satellite 
telemetering and hardware, and to 
data recording and processing. (Or- 
der from John F. Rider, 116 West 

14th St., New York 11, N. Y.) 


Proceedings of the Seminar in Sys- 
tems, G. D. S. MacLellan, and Sam- 
uel Mercer, Jr., editors, 170 pp., 
$4.00. 

A valuable demonstration of the use 

of frequency response techniques 

and a powerful argument for the 
universal aspects of our technology. 

Available in a limited supply of 200 

copies. (Order from Foundation for 

Instrumentation Education and Re- 

search, 335 East 45th St., N. Y. 17, 

BB.) 
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Measure 


CORROSIVE | 
LIQUIDS 
ACCURATELY 


— eoon® 








with NIAGARA 


Displacement Meters 


Now you can apply the extreme accuracy of Niagara Meters to the 
measurement of corrosive liquids. Niagara Chemical Meters of Type 
316 stainless steel offer good resistance to corrosion and can be used to 
measure caustic soda, most acids, fruit juices and similar liquids. 
Available in sizes 3 to 110 G.P.M. or in intermittent use up to 160 
G.P.M. Niagara Chemical Meters are also available for automatic 
liquid measurement and liquid flow control in hazardous or non- 


hazardous atmospheres. 


If you have corrosive liquid metering problems, let us help you, 


Mail coupon today. 


BUFFALO 
METER COMPANY 


INCORPORATED 


2934 Main Street 


Please send me information on the complete i 
line of Niagara Meters. \ 
Ie cacscscreditvideetgsmmaeitaniiemanataaae . 4 
PEO BD isin ccsessisscten ithaca or | 
IE a -cinivsssinicorsnncntediaaamipelannaabaaaeamnbeiame: ! 
CI a 5oncocesnsrvsctsievcnnaenbeenistneenteieue’ , 
DI siscsiicsicscetcsvnessecccmsabeaoaanaeateai namin i 
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Mass Flowrate Meter 

This primary element for 
measuring the mass rate of flow 
of gases, independent of pres- 
sure and temperature, is basical- 
ly an annular orifice in which 
the area of the orifice is con- 
trolled by a sealed bellows unit 
whose length is a function of 
the temperature and pressure of 
the flowing gas. Available in all- 
stainless-steel construction, or in 
phosphor bronze or brass for low 
pressures. National Inst. Labs., 
Washington, D. C. 

CIRCLE NO. 301 


Industrial Servovalve 

A new flow-control servovalve 
designed specifically for indus- 
trial hydraulic control systems 
features proven two-stage, force- 
balance feedback principle with 
large, field - replaceable filter. 
Supplied with either standard 
connector or terminal box to 
accomodate electrical input. 
Available in four stock sizes 
with 1000-psi valve-drop and 20- 
ma input. For system pressures 
from 500 to 4500 psi. MOOG 
Valve Co., East Aurora, N. Y. 


CIRCLE NO. 302 


Low-Temp Solenoid 
Specially designed solenoid, 
capable of withstanding temps. 
to —280°F was developed for 
solenoid-operated helium shutoff 
valves used in Atlas missiles. It 
is a d-c pull, single-coil construc- 
tion type solenoid, pressurized 
and leak-proof for use with he- 
lium. Has a diameter of 1.72”, 
length of 2.75”, weight of 1.1 
Ibs and a temperature range 
from —280 to + 165°F. PSP En- 
gineering Company, (Div. In- 
duction Motors Inc.) Calif. 
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Wheatstone Bridges 

Two new wide-range Wheat- 
stone bridges feature an ex- 
tremely sensitive overload-proof 
electronic null-detector which 
extends the useful range of the 
bridges to new upper limits of 
100 megohms. Resistance values 
can be measured with accuracy, 
in one model, of 0.05% to 4 
digits. The other model is for 
resistance measurements from 1 
ohm to 100 megohms with ac- 
curacy of 0.2%. Millivac In- 
strument, Schenectady, N. Y. 


CIRCLE NO. 304 


Operations Monitor 
For an immediate picture of 
an entire situation, with each 
event shown in time relation to 
all other events, try this port- 
able, compact operations moni- 
tor that records 30 channels of 
“on-off”, “open-shut” pulse, or 
event-type information, provid- 
ing a chart record of all opera- 
tions and their duration. Ambi- 
ent conditions will not affect 
the fully-transistorized electric 
wiring system. Brush Instru- 
ments, Cleveland, O. 
CIRCLE NO. 305 


Hi-Pressure Drip Feeder 

High-pressure drip sight feed- 
er is designed for use where 
drip feeding is required under 
high pressure, for corrosive con- 
ditions, for temp. conditions be- 
low zero to 750°F, or as a small 
flow indicator. Construction 
features make drop formation 
easily visible to operator. Pres- 
sure-temp rating is 2000 psi at 
100°F, 1100 psi at 750° F. Cham- 
bers and covers are rust-proofed. 
Jerguson Gage and Valve Co., 
Burlington, Mass. 
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Thickness Tester 

Here, in the smallest ultra- 
sonic gage ever built, is a com- 
pletely self-contained, _ light- 
weight unit for non-destructive 
thickness measurement of most 
metals, glass, ceramics and plas- 
tics from one side. Its compact- 
ness, operation simplicity, hand- 
portability and lack of need of 
an external source of power, 
make it ideal for field inspec- 
tions. Range is 0.09 to 5.0 in and 
accuracy is within 3 to 5%. 
Branson Instruments, Stamford, 
Conn. CIRCLE NO. 307 


Static Temp Controls 
Combining magnetic amplifier 
and transistor circuits, new in- 
dicating temp. controller moni- 
tors and controls temperatures 
from 100 to 400°F with extreme 
reliability. Uses no _ electronic 
tubes. Control accuracy is +3°F 
and indication accuracy by me- 
ter reading is +6°F. Applica- 
tions include monitoring tem- 
peratures of bearings, windings 
of motors and other electrical 
equipment, and materials in 
process. Westinghouse. 
CIRCLE NO. 308 





Further information on New Products may be 
obtained without obligation. Circle the Code 


Number on the Readers’ Service Postcard. 
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ADVERTISEMENT 


New Life For 
Relief Valves 


How Corrosion And Plugging Can Be Eliminated 


Pressurized corrosives and coagulatives have always presented problems in the main- 
tenance of relief valves. In one case deterioration of valve sealing surfaces is seem- 
ingly inevitable...in the other, valve aperture becomes restricted or completely clogged. 





a 7) 


Positive Barrier Alone Won’t Do The Job 


The only sure way known to prevent these difficulties 
is to introduce a barrier between the pressurized prod- 
uct and the working parts of the relief valve. Of course 
just any sort of barrier isn’t suitable. The effectiveness 
of valve operation would suffer. Therefore, the barrier 
must be removed at the precise moment that pressure 
reaches that point at which the valve must open. 


This Special Barrier Does It 


By installing a BS&B Quik-Sert Safety Head under 
the valve full protection of valve parts is provided. As 
long as normal operating pressure is maintained the 
rupture disc within the Safety Head remains intact... 
the valve is isolated from any unwanted influence pres- 
ent (Illustration #1). 


When a predetermined pressure level is reached the 
barrier-disc ruptures instantly (Illustration #2). Pres- 
sure opens the valve, is bled back to normal, at which 
point the valve closes (Illustration #3). Processing or 
product transfer is continued temporarily without in- 
terruption. 


























Replacement Is Fast, Inexpensive 


Later at any convenient time, when the system is idle, 
the valve can be cleaned and the Quik-Sert Safety Head 
replaced. A two-fold reduction in overall costs is 
achieved through the use of a Quik-Sert Safety Head 
for valve protection... (1.) Service life of the valve 
is multiplied, thereby saving the cost of replacement 
many times, (2.) Even in the event of abnormal over- 
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pressure, operations can continue without stoppage 
until normal completion is reached. 


Change- Of-Operation Problems Reduced 


Another advantage is provided by BS&B Quik-Sert 
Safety Head protection for relief valves. In the event 
unexpected changes are necessary in processing or 
there is a change in the character of the product in- 
volved, you will not need to change to a different safety 
or relief valve. The Quik-Sert previously in service can 
be removed and an alternate unit of the proper speci- 
fications installed beneath the same relief valve with 
a minimum of effort. 


Valve Protection Not Only Use 


Of course, the use of BS&B Safety Heads is not lim- 
ited to application under relief and safety valves. Over- 
pressure protection can be provided in any situation 
where ignition or exothermic reaction during a given 
process causes an abnormal pressure rise in seconds 
or milliseconds. 


The uses and designs of Safety Heads are undergoing 
continuous expansion. Presently they are proving their 
value in such widely diversified fields as Food and 
Chemical Processing, Aircraft and Missile Propulsion, 
Oil and Gas Production and Processing, Air Condition- 
ing and Refrigeration, Electrical Power Generation and 
many others. 


Do You Have A Unique Pressure Problem? 


New and unusual pressure relief requirements involv- 
ing corrosives, elevated or sub-zero temperatures, pul- 
sating pressures, alternate pressure and vacuum, pres- 
sure cycling, or even low-to-high-pressure shock are 
constantly being solved by the BS&B Safety Head. 


If you need a device for the protection of relief or 
safety valves...if you need overpressure protection 
not requiring the use of valves or have a pressure trans- 
fer requirement calling for a device that will provide 
instantaneous pressure release, be sure to consider the 
BS&B Safety Head. It may very well be your answer. 
Contact your nearest BS&B Sales office or agent, or 
the Safety Head Division Headquarters in Kansas City. 


BLACK, SIVALLS & BRYSON, INC., Safety Head Division, Dept. 
2-EH5, 7500 E. 12th Street, Kansas City 26, Missouri 
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Solid-State Accelerometers 
Instruments combine sol- 


and ring demodulator with 
a variable-reluctance pick- 
up, resulting in compact 
transducers using d-c ex- 
citation and providing d-c 
output. Advantages include 
continuous resolution, 0-5 
volts d-c output at constant 
impedance, low _hystersis, 
excellent linearity, and high natural-frequency. Because of the 
high output of the unit, no amplifiers are needed. Ideally 
suited for missile testing and use in airborne and ground-based 
data systems. Wiancko Engineering, Pasadena, Cal. 
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Photorectifier Plates 


Extend range and _ increase 
flexibility of digital computers 
with photorectifier plates which 
behave essentially like an array 
of diodes—with several impor- 
tant differences. A single plate 
is equivalent to a large conven- 
tional diode network, yet re- 
quires practically no soldering 
and uses up to 1/20 the space. 
Because they operate only when 
illuminated, required networks can be activated by simple 
masking techniques. The units, developed by MIT’s Lincoln 
Lab, are applicable to existing computers as well as new units. 
Rex Corporation, West Acton, Mass. 
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id-state carrier oscillator 


Crystal Oven 

Miniature change - of - state 
crystal oven with significant ad- 
vantages over conventional bi- 
metallic thermostat ovens was 
developed to meet requirements 
tor an oven combining small 
size with precise temp. control, 
freedom from thermal oscilla- 
tion or contact noise, low power 
consumption and long-term cav- 
ity temp. stability. Devices requiring precise temp. control 
which can be mounted within the oven include crystals used in 
communications, computers, frequency standards, marker ci) 
cuits for radar and precision test equipment; also temp-sensitive 





components such as zener diodes, thermocouple reference 
junctions and transistorized circuits. Robertshaw-Fulton Con- 
trols, Richmond, Va. 
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Pressure Transducer 

New pressure transducer em- 
ploys unique Bordon tube move- 
ment that assures reliable and 
accurate operation to 35g at 
2000 cps vibration. New design 
concept offers negligible friction 
by eliminating all mechanical 
linkages, bearings and multipli- 
cation. Operating temps are 
—65 to 200°F; pressure ranges 
0-400 to 0-5000 psia; resistances 
from IK to 10K ohms; powe) 
rating of 1.5 watts at 165°F; 
resolution as low as 0.17%. Static error band is +0.9%. Bourns 
Laboratories, Riverside, Cal. 
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PHOTOVOLT Electronic pH METERS 


A complete line of pH meters incorporating modern electronic tubes and circuits, 
simple in operation and maintenance, featuring sealed amplifier plug-in units. 


Line-Operated Model 85 


* Single range 0-14, scale length 3, readable to 0.1 pH unit. 
* Fully stabilized, simple, compact, available with carrying case. 
* A full-fledged pH meter usable with all types of electrodes. 


Write for Bulletin #195 


Line-Operated Model 115 


$115.— 


* Single range 0-14, scale length 4”, readable to 0.05 pH unit. 
* Temperature control 20-60°C, available with carrying case. 
* Additional millivolt scale for redox measurements and titrations. 


Write for Bulletin #225 


Line-Operated Model 110 


$145.— 


* Single range 0-14, scale length 7”, readable to 0.02 pH unit. 
* Temperature cdntrol 0-100°C, voltage selector for 80-260 volts. 
* Available with carrying cover & baseboard for bottles, beakers. 


Write for Bulletin #105 


$215.— 


Battery-Operated Model 125 

* Single range 0-14, scale length 512”, readable to 0.03 pH unit. 
* Only 3 batteries, standard radio type, 2,000 hours of service. 

* Available with carrying frame for instrument, beakers, Bortles. 


Write for Bulletin #118 


$175.— 
: MODEL 125 


All prices include set of glass electrode and calomel electrode, 
of combination glass-and-calomel electrode (probe). 


See also Bulletin 138 on pH Meter Tester Mod. 25 for checking the performance 
of pH meters without electrodes or buffers, applicable to pH meters of any make. $58.— 


MODEL 115 





PHOTOVOLT 
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BS&W Monitor 


New BS&W (basic 
sediment and _ water) 
monitor, watchdog for 
excessive water in 
LACT (lease _ auto- 
matic custody transfer) 
systems automatically 
diverts oil for retreating when it is contaminated in excess of 
specifications. Suitable for other application where capacitance 
varies enough to indicate off-normal product conditions. Ac- 
curacy is better than 1/10 1% water content. Fischer & Porter, 
Hatboro, Pa. 
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Gallium Arsenide Extreme-Temperature Diode 
Gallium arsenide diode is capable of operating in a temp. 
range of —84°F to 628°F, almost double the range of any 
semi-conductor device now commercially available. Has a power 
dissipation of 800 milliwatts at an ambient temp of 77°F, thus 
effectively doubling the power available from a standard sub- 
miniature glass-diode case. Texas Instruments, Houston, Tex. 
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Hi-Temp Thermal Switch 

Light-weight, high-temp thermal switch 
for precise surface temp-measurement 
for applications such as aircraft or air- 
borne electric equipment, can be sup- 
plied with contacts for either close-on- 
rise or close-on-fall in temp. Calibrated 
at a max of 600°F or down to a minimum 
of —20°F with possible close tolerance 
of +2°F under lab conditions. Control 
Products Inc., Harrison, N. J. 
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Small Flow Controllers 

Very-low flow controllers for use 
on liquid flows down to 2 cc /min or 
on air flows to 30 scc/min operate 
to maintain a constant differential 
regardless of line pressure changes 
across a needle valve, capillary o1 
other restrictor. Provide a constant 
mass flow which is a function of the 
needle valve setting. Extensively used 
in gas chromatography; other appli- 
cations include purge systems, pilot 
plants and process-blending operations. Moore Products, Phila 
delphia, Pa. 
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Retarded Bit Rate Unit 

Retarded bit rate unit used with digital timing generator 
provides a universal timing system with format signals suitable 
for recording on magnetic tape, slow or high speed oscillo- 
graphs, recording cameras, strip-chart recorders, etc. Coded 
time signals suitable for digital computer operation and data 
processing card-punch machines are available. Hycon Eastern, 
Inc., Cambridge, Mass. 
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High Temperature Inverters 

High temperature, advanced circuit in- 
verters designed for a wide range of 
applications in airborne and ground sup- 
port equipment are furnished in two 
temp. ranges. For requirements of 100°C, 
silicon transistors are employed with a 
special heat-sink design. Germanium ele- 
ments are used where higher efficiencies 
are required with reduced temperature 
limits. Meets or exceeds environmental 
standards of specification MIL-E-5272B. 
Metrolog, Pasadena, Cal. 


CIRCLE NO. 318 ON PAGE 89 





May 1959 








A sleeve, raised and lowered 
within a non-magnetic 

tube, attracts or releases an 
Alnico magnet attached 

to a mercury switch. Basically, 
this is Magnetrol. 


“ MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the >= = ooo 


liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 

Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Stote. 





Zone 





Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 











Please send me catalog data and full information on 


MAGNETROL, Inc., 2120 S. Marshall Blvd., Chicago 23, IIlinois 
Magnetrol Liquid Level Controls. 


MAGNETROL, Inc. 35 3 
a | > 
WHY NOT MAIL THE COUPON— NOW zé26 
wes ee ee OR 
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Please request general catalog 


MANSFIELD & GREEN INC. 


1051 POWER AVE. > CLEVELAND 14, OHIO 
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Now you can read shaft 


positions to one second of arc 
.with the Gurley 


.directly.. 


PWeleli-aelamillel-jee-halal-maal-ma 
of UNISEC 


W.&L.E.GURLEY - TROY, NEW YORK 


is yours for the asking 





WRITE FOR BULLETIN UA 
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Probes 

I'wo new types of liquid 
level and temp sensing 
probes were developed 
specifically for use in caus- 
tic solutions and_ high 
pressures. Liquid level 
probe was designed for a 
23-30% potassium hydrox- 
ide solution and hydrogen 
atmosphere, at an operat- 
ing pressure of 3000 psi. The temp sensing probe, used in an 
acid treatment plant, consists of 34” OD tubing mounted to a 
flange, an exposed platinum tip and corrosion-resistant plastic 
molded over tubing and flange face. Hercules Powder Co., 
Wilmington, Del. 
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Isolated Power Supply 

Isolated power supply provides an output isolated from 
line voltage and line ground. Absolute isolation is approached 
through the use of a specially-shielded transformer and unique 
feedback isolation circuits. Unit provides 0-20 volts at 1 amp 
regulated d-c power by means of transistor circuits. Isolation 
provided permits precise and dynamically accurate results when 
used with bridge-type transducers such as strain gages, accele- 
rometers, resistance thermometers and pressure gages. Moeller 
Instrument Co., Richmond Hill, N. Y. 
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New Recording Unit 

New and inexpensive record- 
ing unit offers greater versa- 
tility than devices such as oscil- 
loscope, pen-recorder and var 
ious photo - recording systems 
now in use. “Datascope” is a 
recording-projecting oscillograph 
which puts into permanent, im- 
mediate visual form any type of 
physical variable—electrical, op- 
tical, acoustical, chemical or 
thermal. Transient phenomena are permanently recorded and 
immediately projected as enlarged images; data may be trans- 
ported backward and forward for detailed visual inspection; 
important sections may be extracted as slides or full sized 
images preserved as a direct photograph. Microsound, Inc., Los 
Angeles, Cal. 
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Teflon-FEP Insulated Thermocouple Wire Cable 


Thermocouple and extension-wire cable is insulated with a 
new perflurocarbon resin that is waterproof, heat-resistant and 
chemically inert. Properties claimed for the Teflon-FEP in- 
sulation are: low dielectric losses and high dielectric strength 
over wide temp. ranges, thermal stability up to 200°C in con- 
tinuous service, and toughness and strength over a temp. range 
from —200°C to 225°C. Resistance to nearly all known chemi- 
cals and virtually unlimited life. Brown Instruments, Phila- 
delphia, Pa. 
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Temperature Controller 
Thermistor sensing probes 
feed into a transistor amplifier 
in this temp. controller covering 
a range of 0 to 600°F. Ther- 
mistor sensing elements may be 
mounted hundreds of feet from 
the controller itself, and con- 
nections may be uncompensated 
standard electric wiring. Speci- 
fications are: 2°F setting accu- 
racy, within 0 to 125° ambient temperature range; contact 
capacity of 5 amps 115 volts ac, spdt and sensitive operating 
differentials as low as 0.4°F. Fenwal, Inc., Ashland, Mass. 
CIRCLE NO. 323 ON PAGE 89 
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Bailey f/b-LINE Differential Pressure Transmitter 
(Force Balance Mechanism) 


4 Bailey f/b-LINE Flow Transmitter (Force Balance Mechanism) 





Two new Bailey £42/V Transmitters 


permit new accuracy in measuring flow and differential pressure 


Pneumatically transmits rate of flow—or differential pressure 
—measurements to indicating, recording, and/or controlling 
equipment at remote stations. Transmitters consist of a dia- 
phragm measuring mechanism and a force balance pneumatic 
transmitting unit. 


APPLICATION 

For steam, water, air, gases and other fluids producing dif- 
ferentials across primary elements from 0-2 in. H20 to 0-2000 
in. H2O at maximum service pressure of 50, 1500, and 5000 psig. 


FEATURES 

Transmits a Signal Directly Proportional to Rate of Flow. Uses 
receiver with uniformly-graduated chart or scale. Eliminates 
need for external square-root extractors or characterizers. 


10 to 1 Turndown. Differential range of each diaphragm 
measuring element may be changed by factor of 10 to 1; 
e.g., 0-20 in. H2O diaphragm may also measure 0-2 in. H20. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1021 IVANHOE ROAD ° 


in Canada—Bailey Meter Company Limited, Montreal 


May 1959 


Screwdriver Adjustments. Range and zero adjustments readily 
accessible. Range may be changed with screwdriver adjustment. 
Overpressure Protection. Protects against full service pressure 
applied to either side of diaphragm. 

Fast Response. No viscous dampers needed, so speed of re- 
sponse is very fast. 

Corrosion Resistant. For maximum differentials between 20 
and 2000” H20, all parts in contact with process fluid may be 
stainless steel. No sealing fluids or sealing diaphragm required. 
Good Stability. Reset type boosters give good stability with 
high gain. 

Versatile Mounting. May be mounted on process piping, wall, 
or separate mounting pipe using same bracket. 


For additional information, call your local Bailey District 
Office, or write direct. 


G46-1 


CLEVELAND 10, OHIO 
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> new products 





Transistorized Power Supply 
Transistorized power supply de- 


features a novel _bridge-transistor 
circuit using low-voltage transistors 
to deliver 300 vdc at 150 ma, or 150 
vde at 300 ma from the aircraft at 
28 vdc battery source. Regulation is 
better than 5% over the entire out- 
put range and efficiency is better 
than 85%. Output is virtually free from ripple and noise. Unit 
is stressed to withstand shock and vibration of airborne en- 
vironment over a —40 to 65°C temp. range. Southwestern Ind. 
Electronics, Houston, Tex. 


CIRCLE NO. 324 ON PAGE 89 
Optical Thickness Gage 


New type of electronic-optical 
thickness gage measures thick- 
ness of sheet, foil or webbing 
of any width and material, us 
ing a principle similar to sight- 
ing of distant landmarks on 
cross-hairs of surveying  tele- 
scopes. Operates automatically 
and requires no visual observa- 
tion. Neither opacity nor other 
physical properties of the ma- 
terial affect the instrument which will operate without any 
kind’ of prior modification other than the nominal thickness 
setting. These characteristics make the instrument particularly 
suitable for quality control of materials such as paper, coated 
fabrics or plastics. Mark N Lab., Bethel, Conn. 
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THAT WILL WITHSTAND 


2000°F 


AND 
UP TO 50,000 PSI 





NEW, SIMPLE 
CONSTRUCTION 


Made from metal sheath over ceramic 
insulated thermocouple wire. 

Metal sheath can Ee bent and weld- 
ments can be performed without loss 
of insulation. 

Write 3.8 for complete thermocouples. 
Saletins és 





4 for AERCOPAK Ceramic 
Insulated Wire. 








INSTRUMENT COMPANY, INC. 
315 NORTH ABERDEEN « CHICAGO 7. ILL. 
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signed specifically for airborne use 


THERMOCOUPLES 










Telemetering Equipment 


New modular, transistor- 
ized airborne or ground- 
based telemetering equip- 
ment for data acquisition is 
designed principally for 
multiplexing and coding 
(multicoding) data in pulse 





width (PDM) form in airborne and ground-based data sys- 
tems. Electronic multi-coding units with all solid-state com- 
ponents, and no moving parts are one of the major system 


configurations of the new line. 


Modules can be system engi- 


neered into complete data-acquisition units or they can be 
supplied individually. Applied Science Corp. of Princeton, 


Princeton, N. J. 
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Cutie Pie Survey Meter 


For lab, reactor and in- 
dustrial use, Cutie Pie sur- 
vey meter measures and dis- 
tinguishes between alpha, 
beta and gamma radiation. 
Portable instrument fea- 
tures 3 full-scale ranges of 
50, 500 and 5000 mr /hr, 
thus providing excellent 
coverage of radiation levels 
encountered in most labs. 
Unique feature is built-in 


alpha and beta absorption filters. 





Undesired radiations are 


easily rejected by swinging the proper absorber into place in 
the absorber bracket mounted on the front of the ionization 


chamber. 


Technical Associates, Burbank, Cal. 
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© SELF-LAI 
e pod HUNTING— SHORT 


| OPW-JORDAN 
B pressure reducing 


— a 


with the Sliding 
Gate and Plate 


the heart of the 


THE DIFFERENT AND IMPROVED WAY 
TO PRECISE PRESSURE REGULATION 


| @ DEAD END SHUT-OFF 
© WIRE DRAWING MINI- 


IZED—or eliminated 
LAPPING SEAT 


STROKE FOR IMMEDI- 





ATE RESPONSE 


*Daily replacin 
some pilot operated valves. 


For_details write for — 


trouble- 


“Bulletin J-160. 


OPW-JORDAN 


INDUSTRIAL SALES DIVISION OF OPW CORPORATION 


6013 WIEHE ROAD 
CINCINNATI 13, OHIO 
ELmhurst 1-1352 
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GUBELMAN 
CHARTS 


alt TYPES 


for Recording 
Instruments 








Heat, Wax and Metallic 


Charts for ink, Electrical, 
Stylus-Recording. 

Special time numbering, perforations, and graphic design 
cycles available to meet unusual requirements. 

All Charts are produced under automatically controlled 
atmospheric humidity conditions. 

Our complete chart manufacturing facilities and wide 
experience have served and progressed with the instrument 
industry since 1908. 


GUBELMAN CHARTS 


i NC OF R P O R A T E D 


(FORMERLY NAMED GUBELMAN PUBLISHING CO.) 
100-108 EAST KINNEY STREET, NEWARK 5, N. J. 


Announcing a NEw 


ALLISON 
OCTAVE BAND 
FILTER SET 


¢ Light Weight 
¢ Portable 
® Economical 


The new Allison Octave Band Filter 
Set, Model 530P, is designed 
specifically for use with the General 
Radio 1551A Sound Level Meter 
and similar instruments. It has a 
smooth pass band characteristic, with 
high attenuation outside of the 

pass band. It has a built-in 20 db 
amplifier, with a three step 
attenuator. The Allison Model 530P 
meets A.S. A. specifications 
for Octave Band Filter Sets. 


Write for Engineering 
Bulletin with complete 
technical data. 





Allison Laboratories, Inc. 


14185 E. SKYLINE DRIVE + LA PUENTE, CALIFORNIA 






» SURE CURE for 


HEADACHES DUE T0 
PRESSURE GAUGE 


JITTERS 


CAMPBELL 










A Campbell Micro-Bean 
cures a headache ten times 
as fast as aspirin provided 
the headache is caused 

by a pressure gauge with 

a bad case of the jitters. 
Rapidly becoming the stand- 
ard pulsation dampener 

in many industries all over 
the world. 
















Write for Literature - 


J. A. CAMPBELL COMPANY 
645 East Wardlow Road 
| Welal-m = 1-7-1 om am OF- lib ielanlt-) 
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GENERAL SPECIFICATIONS 

© Range: 20 cps to 10,000 cps in 8 bands 
© Input Impedance: 12,000 ohms 

© Output Impedance: 40,000 ohms 

@ Maximum Input Level: 2 volts 


© Filter Attenuation (All Bands): 
Greater than 33 db at 1% the 
low cutoff frequency 
Greater than 55 db at all frequencies 
below % of the low cutoff frequency 
Greater than 33 db at twice the high 
cutoff frequency 
Greater than 55 db at all frequencies 
above 4 times the high cutoff 
frequency 
© Battery Supply: 1—Burgess 
Type XX9 Battery 
@ Accessories Supplied: 2—Shielded 
patch cords with plugs 


© Filter Dimensions: 7/2” x 6%” x 5%” 


@ Filter Net Weight including Battery: 
8 pounds 
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DC AMPLIFIER 


Wihigats 

Chopper-Stabilized 

Multipurpose 

DC Amplifier for 
Laboratory and 
Industrial 
Applications 


Versatile, reliable, the M-10 is suitable 
for many applications where low level 
DC amplification is required. May oper- 
ate from either current or voltage 
source and provide either current or 
voltage output with proper shunts. 






UTILIZE YOUR 
PRESENT 0-1 MA 
Recorder for 
MANY NEW 

APPLICATIONS 


The M-10 is ideal for use with 0-1 
MA recorders. High output impedence 
prevents excessive damping. A trim 
adjustment is provided to calibrate the 
combination to 42%. Linearity is bet- 
ter than 42% for the amplifier. (Com- 
bination usage shown is with Esterline- 
Angus 0-1 MA Recorder) 


WRITE FOR BULLETIN 


houston 


instrument 
corporation 





1717 Clay Ave. * Houston 3, Texas 


CA 5-6964 
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new literature 


New publications that will keep you up-to-the-minute on developments. 
Catalogs are sent direct by the manufacturer without cost or obligation. 
Circle Code Number on the Readers Service Postpaid Postcard, Page 89. 











How to Select Strain Gages 

Reprint of 24-page article from 
“Strain Gage Readings” compares 
the characteristics of resistance 
strain gages made by eight different 
U. S. manufacturers. Specifies selec- 
tion criteria for various strain-gage 
properties under different operating 
conditions. Stein Engineering Serv- 
ices, Phoenix, Arizona. 

CIRCLE NO. 401 ON PAGE 89 


Numerical Control Systems 

Principles and applications of In- 
ductosyn numerical control systems 
are explained in a 32-page illustrated 
bulletin which describes both linear 
and rotary types available, and pic- 
tures actual installations. Inductosyn 
can be adapted to new machine tools 
or to automate existing machine 
tools. Farrand Controls, Inc., New 
York, New York. 
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Valve Catalog 

Catalog 74 describes Continental 
lever operated, threaded-end butter- 
fly valves in sizes from 1” to 3”. 
Contains exploded view of valve, 
tables of allowable pressure drop, 
dimensions, weights, etc. Fisher Gov- 
ernor, Coraopolis, Pa. 
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Nuclear Instruments Catalog 

New 28-page catalog B-9 covers 
broad range of nuclear accessories 
and related instrumentation. Of par- 
ticular interest to those working 
with radioisotopes in industry, re- 
search, medicine and education. Fea- 
tures many new products not avail- 
able previously. Atomic Accessories, 
Bellerose, N. Y. 
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Industrial Thermistor 
Thermometer 

Bulletin B describes thermistor 
thermometer capable of temperature 
measurements in the range between 
—328 and 845°F, with exceptional 
accuracy of +.25°F on short span 
instruments between —60 and 
120°F. More than 100 interchange- 
able probes. Complete specifications, 
applications, ordering info. Atkins 
Tech., Cleveland, O. 
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Instruments Catalog 

Lines of electrical indicating in- 
struments and distribution and con- 
trol equipment are covered in gen- 
eral products bulletin 3-610. Included 
are oil circuit breakers, subway 
switches, precision balances, rotary 
switches and panel, switchboard and 
portable instruments. Roller-Smith, 
Newark, N. J. 
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Selecting Analytical Instruments 
Comprehensive 20-page brochure 
“Selecting Instruments to Solve 
Your Analytical Problems” discusses 
applications of instrumental analy- 
sis and its advantages. Tells how and 
why infrared and ultra-violet spec- 
trophotometers and gas chromatog- 
raphers are used, and their benefits. 
Perkin-Elmer, Norwalk, Conn. 
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How to Use Photography 

The most recent issue of “Flight 
Recorder” a technical bulletin, fea- 
tures an article on the uses of pho- 
tography and Flight-Research equip- 
ment in radar. Other articles on new 
equipment, developments. Flight Re- 
search, Richmond, Va. 
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Transistorized Tape Recorder 
Transistorized, multi-channel in- 
strumentation tape recorder de- 
scribed in 8-page bulletin 55. Out- 
lines complete specifications and de- 
scribes instrument’s §transistorized 
electronics, unique magazine-load- 
ing feature. Weighs only 65 lbs, re- 
quires only 250 watts of power. Pre- 
cision Instrument, San Carlos, Cal. 
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Solid-State Voltage Standard 

Ruggedized, solid-state standard 
voltage unit provides extremely ac- 
curate d-c reference voltage under 
rigorous operating conditions of 
shock, acceleration, vibration, hu- 
midity and temperatures from —65 
to 125°C. Accuracy and stability of 
output voltage are comparable to 
that obtained from a chemical-type 
standard. Jackson Electronic, Akron, 
Ohio. 
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100 CPS 
X-Y RECORDING 
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* RECORDING never before possible with electro- 

mechanical instruments can now be done with the 
new Sanborn Model 670 X-Y Recorder. Direct writing on 
ultraviolet -sensitive recording paper by a beam deflected by 
optical galvanometers makes possible the combination of fast 
writing speed and 130 cps frequency response not found in any 
other X-Y recorder. Transistor characteristics, acceleration 
and vibration of mechanical parts and events of similar short 
duration can be recorded with linearity of 1% of full-scale and 
at trace speeds as fast as 2500 inches per second. Square wave 
response exhibits no greater than 14% overshoot at any 
amplitude; sensitivities as high as 62.5 uv/inch (depending on 
preamplifier used). 


PLOTS OCCUPY AN 8” x 8“ RECORDING AREA and can 
be previewed or monitored on the instrument’s phosphorescent 
screen. An Axis Record switch to print X and Y axes on the 
record, and a Beam Intensity Control to assure maximum 
trace clarity, are among the front panel controls provided. An 
8” x 8” sheet of the ultraviolet-sensitive chart paper (stored 
in drawer at base of cabinet) is easily placed on the back of 
the hinged screen. Brief post exposure in normal room light 
is the only developing process. 


OPTIONAL INTERCHANGEABLE PREAMPLIFIERS for 
each axis presently include the Model 850-1300B DC Coupling 
and Model 850-1200 Phase Sensitive Demodulator; a Carrier 
Preamplifier, High Gain Preamplifier and a time base gener- 
ator are now in development. Driver Amplifiers are compact, 
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THE NEW SANBORN MODEL 670 
OPTICAL X-Y RECORDER HAS 
e 1% linearity 


e frequency response 3 db down at 
130 cps independent of amplitude 


® writing speeds to 2500 in/sec. 
e 8” x 8" direct print paper chart 


@ trace monitoring on 
phosphorescent screen 
















fully transistorized plug-in units with single-ended input and 
output. Galvanometers are low resistance, low voltage units 
of rugged, enclosed construction; sensitivity and damping are 
independent of coil temperature. Accessible, unitized circuitry 
also extends to the power supplies—a front -panel plug-in for 
both preamplifiers and a second supply for both driver ampli- 
fiers. A built-in blower provides constant, forced filtered air 
cooling. The Recorder can be rack mounted in 1534” of panel 
space, or housed in its own 20” x 20” x 2114” optional port- 
able cabinet. 


Ask your local Sanborn Sales-Engineering Representative for complete 
information on the Model 670 X-Y Recorder, or write the Industrial 
Division in Waltham, Mass. 


INDUSTRIAL DIVISION 
175 WYMAN STREET, WALTHAM 54, MASS. 


CIRCLE NO. 112 ON PAGE 89 113 











> new literature 





Transistorized Power Supplies 

Catalog B591 describes a complete 
line of transistorized, vacuum-tube 
type and magnetic tubeless voltage 
and current regulated power sup- 
plies. Illustrations, specifications, or- 
dering information. Kepco Labs., 
Flushing, N. Y. 

CIRCLE NO. 411 ON PAGE 89 
Millivoltmeters Catalog 

New 28-page catalog C10-1 cov- 
ers operating principles, specifica- 
tions, features and ordering info on 
non-control and control millivolt- 
meters. Illustrated. Section on prin- 
ciples of operation. Minneapolis- 
Honeywell, Philadelphia, Pa. 
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Controller Positioner Valve 

Folder SF-755 describes single-unit 
controller-positioner valve for com- 
plete, precise control of temperature 
and pressure, offering a wealth of 
features never before available in 
one unit. Schematic drawing, speci- 
fications. Robertshaw-Fulton, Knox- 
ville, Tenn. 
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Camera “Selector” 

New 4-page folder illustrates and 
describes 27 different motion picture 
and sequence-data cameras available 
for sale or rental to industry, col- 
leges, research labs, aircraft or mili- 
tary facilities. Arranged in tabular 
form for easy use. Traid Corp., En- 
cino, Cal. 
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For Purest Quality, Best Packaging and 
Prompt Delivery... Use Bethlehem Instrument 


MERCURY, 








in your instruments 


Bethlehem Instrument Mercury exceeds the purity 
required in standard chemical tests such as A.C.S., 
N.F., and A.D.A. (adequate for mercury as a re- 
agent) by meeting the rigid physical tests demanded 
for mercury used in instruments. 


Varactors 

Design engineers working in the 
region from 30 megacycles and high- 
er in frequency will want 12-page 
“Varactors”, a study of varactor di- 
odes and negative resistance para- 
metric amplifiers (Harris amplifi- 
ers), and the solid-state physics as- 
sociated with them. The author is 
Dr. Arthur Uhlir, director of re- 
search and development, Semicon- 
ductor Div., Microwave Associates, 
Burlington, Mass. 
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Commutators Catalog 

Abbreviated catalog of electro- 
mechanical commutators gives de- 
tails on model and _ specification 
drawing number, number of poles 
and channels, drive and brush types, 
mechanical features, and applica- 
tion. Illustrated, 12 pages. General 
Devices, Princeton, N. J. 
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D-C Pressure Transducers 

D-c pressure transducers for tele- 
metering, data systems and static 
stands applications are described in 
4-page bulletin 108. They combine 
solid-state carrier oscillator and ring 
demodulator with a variable-reluc- 










Treatment and Packaging: Instrument Mercury is 
produced by distillation of prime virgin mercury 
to remove noble metals. This is followed by oxi- 
fying and filtering to remove base metals and all 
floating impurities. This high quality mercury is 
rometers. then carefully packaged in easy-to-use chemically 
Treated specifically for use in instruments. treated polyethylene bottles. 


MERCURY PRICE SCHEDULE 


Subject to market fluctuation (Terms: Net 10 days fob Hellertown, Pa.) 





tance pickup. Wiancko, Pasadena, 
Cal. 
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Widely used in manometers, polarographs, 
thermometers, delay lines, neon and cathode 
lamps, meters, switches, arc rectifiers, ba- 





Atmospheric Pumping Systems 
Reprint of technical article on 
“Proportioning at Low Pressure and 

















INSTRUMENT MERCURY— TRIPLE DIST. QUALITY— 

No. of with certificate of analysis meets A.C.S., A.D.A, at Atmospheric Discharge” by John 
Size of bottle pounds Price/Ib. Price/Ib. R. Hefler, research engineer, dis- 
*1-Ib. 1-5 $4.39 $4.34 cusses proportioning pumps operat- 
with dispensing tip 6-49 4.14 4.09 ing at atmospheric pressure and 

50-150 4.09 4.04 against comparatively low-gravity 
**6-Ib. 6-30 4.04 3.99 discharge heads. Author suggests 
with dispensing tip __ 36-138 3.98 3.93 three main precautions in laying 

plain cap plain cap out such atmospheric systems. B-I-F, 

16-Ib. 16-80 3.95 3.90 Providence, R. I. 
with plain cap 96-304 3.91 3.86 CIRCLE NO. 418 ON PAGE 89 
65-lb. 65-325 3.69 3.64 











Spectrophotometer Bulletin 

New 12-page brochure 114 discuss- 
es features, performance, construc- 
tion, operation and accessories of 
Cary Model 14 Recording Spectro- 


Larger amounts—write us for prices * Plain cap, Subtract 7¢/lb. ** Plain cap, Subtract 2¢/Ib. 


Send us your MERCURY for cleaning . 


MERCURY CLEANING SERVICE 
Terms: Net 30 days fob Hellertown, Pa. 














BETHLEHEM photometer, for rapid recording of 
No. of Instrument Mercury TRIPLE DIST. QUALITY spectra where a high degree of pre- 
Size of bottle pounds Price/Ib. Price/Ib. cision and accuracy is required. Ap- 
1-Ib. wa aay plied Physics, Monrovia, Cal. 
6- 4 
50.150 a , CIRCLE NO. 419 ON PAGE 89 
6-Ib. 6-30 65 .60 . 
36-138 61 56 Transistorized Power Supply 
16-Ib. 16-80 51 46 Small transistorized power supply 
96-304 A7 42 develops any voltage from 12 to 
65-lb. 65-325 43 .38 | 1200 vde at 100 watts output power, 
| from an input of 28 vde. Standard 











Handling Charge for under 


30 Ibs.—add 25¢/Ib. output voltage regulation is +1.5% 


| for changes of input voltage of 5 
vde. Output voltage varies +2% for 

| changes of load power from % to 

' full load. Data available. Arnold 
Magnetics, Los Angeles, Cal. 
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BETHLEHEM 


l] 
, Apperatus Company, Inc. 


Hellertown, Pa. 
CIRCLE NO. 113 ON PAGE 89 
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Professional Personnel Requisition 





Controls & Instrumentation Engineers 


Marquardt Aircraft — a leader in air and space propulsion and control sys- 
tems, high altitude rocket research and weapon support systems — offers 
a creative engineering environment in which you will find significant active 
projects. These include engine control systems for nuclear turbojet, inlet 
control systems for the North American F-108 and Hound Dog missile, 
control systems for the supersonic ramjet engine, feasibility studies of 
advanced and unique engine cycles, nozzle control for advanced ballistic 
missile components and other power system actuators. These control units 
include fluid and gas operated servo systems suited for environments 
above one thousand degrees. 

If you are an engineer experienced in fluid dynamics or fluid operated 
controls and interested in mechanisms designed for severe environmental 
conditions, you should consider one of the following engineering oppor- 











tunities at Marquardt: 


CONTROLS DESIGN 


To create components for pneumatic and 
hydraulic control systems. Work ranges 
from simple piston actuators to complex 
speed computing devices. All designed for 
high sensitivity, fast response, extreme 
environmental conditions and light weight. 
Should be experienced in machine design 
and have an understanding of basic design 
analysis. 


CONTROLS ANALYSIS 


To investigate aircraft and missile control 
problems through the application of analy- 
sis methods in mechanics and dynamics, heat 
transfer, compressible flow, and servomech- 
anisms. Position offers opportunity for cre- 
ative engineering. 


CONTROLS DEVELOPMENT 


Opportunity to create workable controls 
components. Must have a “feel” for hard- 
ware and desire to undertake broad engi- 
neering responsibility. Opportunity to solve 
“on-the-spot” engineering problems utiliz- 
ing pneumatic and hydraulic control analy- 
sis techniques. 


For additional information, please write 
Mr. Floyd E. Hargiss, Manager 
Professional Personnel, Dept. N-1 
Marquardt Aircraft Co. 

16555 Saticoy Street 
Van Nuys, California 





ENGINEERING STANDARDS 


Implement, establish and/or originate the 
use of standards both design and hardware 
for reduction of time and cost of engineer- 
ing effort. Must have knowledge of hydrau- 
lic and pneumatic design and components. 
Should be capable of setting up an evalua- 
tion program as required. Requires ability 
to work with many engineering groups both 
in advisory and service capacity. 


CONTROL RELIABILITY 


To predict reliability of control of units and 
recommend appropriate design changes. 
Knowledge of servomechanisms and feed- 
back theory desirable. Should have back- 
ground in statistics and experience in reli- 
ability field. 

INSTRUMENTATION 


Specification and design of instrument com- 
ponents and systems for ground testing of 
supersonic ramjet engines, jet engine com- 
ponents, inlet controls, nuclear powerplant 
controls and emergency power units. Prefer 
instrumentation experience, including data 
acquisition and processing equipment. 
Familiar with process control systems. 


P 
tlm uardt 


VAN NUYS AND POMONA, CALIFORNIA—OGDEN, UTAH 


AIRCRAFT CO. 


COOPER DEVELOPMENT CORP.—MONROVIA, CALIFORNIA~A MARQUARDT SUBSIDIARY 
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Do you need continuous level indication? 


... THEN YOU NEED 


An electronic capacitance - sensi- 
tive measuring instrument pro- 
viding a continuous indication for 
level measurement and control of 
liquids, solids, viscous fluids, acids 
and granular materials. The 
ELECTR-O-LEVEL sensing probe 
is mounted internally and can be 
supplied as a “rigid” rod or as a 
“flexible” insulated wire. Non- 
sparking, ELECTR-O-LEVEL is 
easily installed, quickly calibrated 
and requires a minimum of main- 
tenance. Various probe designs are 
available to meet abnormal tem- 
perature and pressure conditions. 


2 


7 
aap 
bs 


ae. 





ELECTR-O-LEVEL is used NOW 
on polyethylene levels; aluminum 
ore levels; pulverized refractory 
levels; liquid oxygen; raw sugar 
levels; liquid nitrogen and jet fuel. 


WRITE FOR BULLETIN L-1053 


BOX 556 


“TULSA, OKLA, — 


"PIONEERS IN LEVEL MEASUREMENT AND CONTROL INSTRUMENTATION 
CIRCLE NO. 114 ON PAGE 89 












0. O. C. Brand 


TAPS - DIES - GAUGES 
NATIONAL MINIATURE 


(to meet National Bureau of Standards adopted 1957) 


-055 to .0118 diameter 


from 80 threads per inch to 318 threads per inch of Carpenter 
“stentor’’ quality — 25% greater torque strength than high speed 


steel 








WRITE OR PHONE FOR CATALOG 


R. P. GALLIEN & SON 


220 West Fifth St. 





Madison 8-1347 


Los Angeles 13, Calif. 








CIRCLE NO. 115 ON PAGE 89 
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> new literature 





Thermometer, Hydrometer 
Catalog 

Complete line of stem thermom- 
eters and hydrometers are covered 
in catalog 225B, 14 pages of informa- 
tion on pocket-type, lab, precision 
and ASTM thermometers, with em- 
phasis on temperature and specific- 
gravity instruments for the petrole- 
um industry. Illustrations, descrip- 
tions, list prices. Weksler Instru- 
ments, Freeport, N. Y. 

CIRCLE NO. 421 ON PAGE 89 


Gas Flow Computers 

Gas flow computers providing con- 
tinuous, up-to-the-minute flow data 
for gas dispatching described in data 
sheets 783-30 to 783-33, which in- 
clude complete application info and 
computer specifications. Designed 
for gas distribution and transmission 
companies. Foxboro Co., Foxboro, 
Mass. 

CIRCLE NO. 422 ON PAGE 89 


Ten Times Resolution 

A complete line of digital instru- 
instruments using fifth-digit over- 
ranging in all d-c operations, thus 
providing ten times the resolution 
normally achieved by a four-digit 
instrument, are described in 4-page 
illustrated bulletin 19-36. Kin Tel, 
San Diego, Cal. 

CIRCLE NO. 423 ON PAGE 89 


Mechanical Btu Meter 

Low-priced mechanical Btu meter 
accounts for refrigeration or heating 
furnished by central air-conditioning 
systems using chilled or hot water. 
May be remotely positioned for con- 
venient reading and checking. Mod- 
els described in data sheets 200-MR-1 
and 200-MO-1. American Meter, Gar- 
land, Tex. 

CIRCLE NO. 424 ON PAGE 89 


Friction-Free Flow Integrator 

Flow integrator uses completely 
frictionless method to translate ver- 
tical motion of a rotameter metering 
float into rotary motion. Integration 
is accomplished photoelectrically. 
Ideally suited for a variety of bill- 
ing, record and batching applica- 
tions. Bulletin 170. Brooks Rota- 
meter, Lansdale, Pa. 

CIRCLE NO. 425 ON PAGE 89 


NMR-EPR Data Package 

Latest technical information bulle- 
tin contains six articles on nuclear 
magnetic and electron paramagnetic 
resonance. Data package also in- 
cludes brief review of second annual 
NMR-EPR Workshop plus up-to-date 
publications index listing many tech- 
nical article reprints available free. 
Varian Associates, Palo Alto, Cal. 


CIRCLE NO. 426 ON PAGE 89 


ISA Journal 
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FOR LABORATORY AND INDUSTRY | 
a complete range of WESTON CELLS | 


Muirhead Standard and Industrial Reference Cells are manufactured | 
from laboratory refined chemicals and are characterized by a | 





long life and constancy of e.m.f. Several types are small and robust 
and unsaturated types possess an extremely low temperature 
coefficient of e.m.f. Cells can be supplied mounted or unmounted. 
In all types the positive limb contains mercury and mercurous 
sulphate, and the negative limb a cadmium and mercury amalgam— 
the electrolyte being either a saturated or unsaturated solution 

of acid cadmium sulphate according to type. 

Write for literature. 





MUIRHEAD TECHNIQUE 
A technical journal edited and published quarterly by 
Muirhead & Co, Limited. Free on request. 

In addition to articles by our own engineers, giving news 
about the latest designs, developments and applications of 
Muirhead products, there are also many articles by 
engineers outside the company, describing specialized 
projects in which Muirhead equipment plays its part. 








. 


MUIRHEAD INSTRUMENTS INC. - 441 LEXINGTON AVE - NEW YORK I7-N.Y.- U.S.A. 

MUIRHEAD INSTRUMENTS LIMITED ONTARIO CANADA 

MUIRHEAD & CO. LIMITED BECKENHAM KENT ENGLAND 
CIRCLE NO. 116 ON PAGE 89 
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Precision instruments require | 
mirrors and optical parts of 


Bj apsowute EXACTNESS @ 


OUR 


© © first surface mirrors 
with half-wave protection 


semi-transparent mirrors 
metallic and non-metallic 


beam splitters 
optical filters 


Guaranteed to be 
Without 


DISTORTION 
DIFFRACTION 
DIFFUSION 


All work to closest specification by the pioneers 
and leaders for a quarter of a century in de- 
positing metal films. Send for our free booklet. 





ideas! 


CIRCLE NO. 117 ON PAGE 89 


May 1959 


Pe ANNUNCIATOR 


GREATEST FLEXID! LITY 
IN THE FIELD 


AVAILABLE IN MANY SEQUENCES 


BULL’S-EYE 


BACKLIGHTED 


OR 





SIDE BY SIDE OR STACKED, 
DE-LINE modular design retains 
Original custom appearance as 
system grows. 


SAME PLUG-IN operates from 
normally open OR normally closed 
trouble contacts. 


OF 
AUXILIARY CONTACTS n.0.-N.c. 


standard with most plug-ins. 


SEQUENCE OPTION 
after installation by 
meansof independent 
slide switch at each 
point. 


DE-LINE plug-ins are 
self-policing. Systems 
are rugged and 
dependable. 


THERE] INSTRUMENT CORP. 


Dept B, 1811 W. Irving Park Rd., Chicago 13, Il. 
GRaceland 7-7850 











REPRESENTATIVES IN ALL PRINCIPAL CITIES 
COMPLETE MONITORING SYSTEMS FOR INDUSTRY 
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> new literature 





Helipot Bares All! 

Helipot’s new potentiometer line 
catalog reveals all the vital statistics 
on precision potentiometers in 20 
fact-filled pages of technical data. 
Complete specifications, drawings 
photos and tables arranged for fast, 
easy reference. Two new, slim mod- 
els described. Catalog 1222. Beck- 
man/Helipot, Fullerton, Cal. 

CIRCLE NO. 427 ON PAGE 89 


Space-Age Multiplexer 

New magnetic multiplexer em- 
ploying a unique magnetic approach 
to low-level multiplexing demanded 
by space-age telemetering and flight- 
test applications is described in bul- 
letin 200-M. Device features high 
speed, solid-state circuits, extreme 
sensitivity, small size and long life. 
Cubic Corp., San Diego, Cal. 

CIRCLE NO. 428 ON PAGE 89 


Temperature Controls Brochure 

Brochure MC-177, 8 pages, on 
“Thermoswitch” controls and mount- 
ing wells describes how units oper- 
ate on the differential expansion of 
metals; complete operating specifica- 
tions and dimensions; available mod- 
ifications and special features. Fen- 
wal, Inc., Ashland, Mass. 

CIRCLE NO. 429 ON PAGE 89 


Dehydration Systems Catalog 
Catalog 1159 gives extensive in- 
formation on dehydration systems 
for drying air and other gases. In- 
cludes disposable cartridge-type de- 
hydrators, refrigeration type, and 
individual catalog sections on units 
of systems. Performance data, price 
lists, fittings and typical applica- 


tions. Robbins Aviation, Los Ange- 
les, Cal. 
CIRCLE NO. 430 ON PAGE 89 





Borescopes Data File 

Amply illustrated descriptions of 
many types of borescopes are con- 
tained in 12-page brochure showing 
many industrial uses that bring 
“can’t be seen” internal defects into 
clear view. Will inspect internal 
areas of equipment having point of 
entry of 0.10” diameter or larger. 
Engelhard Industries, Elmhurst, 
hy 2. 

CIRCLE NO. 431 ON PAGE 89 


Instrument Test Sets 

Four-page brochure on airflow 
portable instrument gage test sets 
describes rugged, self-sustaining in- 
strument gage kits including ma- 
nometers, rapid levelling device, 
scales, zero adjustment, gage fluid 


pitot-static tubes. Three models 
available. Thermix Corp., Green- 
wich, Conn. 


CIRCLE NO. 432 ON PAGE 89 


Tank-O-Meter Catalog 

Catalog 945 shows various types 
of installations for tank-o-meters for 
measuring liquid levels and tank 
contents from any distance away. 
Describes features, characteristics, 
methods of installation; gives over- 
all dimensions for various models. 
Uehling Instrument, Paterson, N. J. 


CIRCLE NO. 433 ON PAGE 89 


Regulation Monitor 
Compact electronic instrument 
measures stability of a d-c voltage 
from 4.5 to 500 volts. Factory cali- 
brated, it reads out directly in per- 
cent deviation. Drift is less than 
0.005% for 8-hour day; short-term 
drift less than 0.002%. At max sensi- 
tivity, meter gives full-scale deflec- 
tion for deviation of +0.1%. Descrip- 
tive bulletin. Calibration Standards, 
South Pasadena, Cal. 
CIRCLE NO. 434 ON PAGE 89 


“‘Packaged’”’ Control Systems 

“Packaged” centralized control 
systems combining a wide-range of 
sequencing, supervising, indicating 
and power controls for industrial 
processes, machine automation and 
heating applications are described 
in 4-page bulletin 159. Also de- 
scribes advantages of centralized 
control. Protection Controls, Chi- 
cago, Ill. 

CiRCLE NO. 435 ON PAGE 89 


Aeronautic Electric Instruments 


The story on advanced design air- 
borne a-c and d-c panel instruments 
with integral-lighting capability, 
standard design panel instruments, 
aircraft-instrument current trans- 
formers and ground-maintenance 
equipment is found in 15-page bulle- 
tin GEA-6788, which includes photo- 
graphs, schematics, other data. Gen- 
eral Electric, Schenectady, N. Y. 


CIRCLE NO. 436 ON PAGE 89 


Combustion Control Systems 
The way in which combustion con- 
trol systems are applied to 4 major 
makes of pulverized coal-fired boil- 
ers is described and illustrated in 
12-page bulletin 510. Approximately 
250 typical installations in power 
plants and process industries are 
listed. Bailey Meter, Cleveland, O. 


CIRCLE NO. 437 ON PAGE 89 


Precision Pressure Indicator 

A servo-operated precision pres- 
sure indicator of rugged, compact 
design, suitable for production use 
or as a lab standard, is described 
in 4-page bulletin 11-1221-1. Pro- 
vides absolute accuracy of 1 part 
in 2000 of full scale in range of 0-4 
to 0-30 psi. Available in ranges of 
0-1000. Fischer & Porter, Hatboro, 
Pa. 

CIRCLE NO. 438 ON PAGE 89 











Gage valve manifold 
safe, economical, flexible 


The AGCO Type M5 Gage Valve Manifold is an 
extra safe, economical unit designed for mounting 
gages. Triple female outlets controlled by a single 
valve provide connections for gage mounting, 
bleed-down, sampling, or telemetering devices. 
Metal parts are stainless steel while the seat and 
packing are Kel-F and Teflon respectively. Write 


tor catalog 158. 


ANDERSON, GREENWOOD & CO. 


z 5425 N. RICE AVE. 


HOUSTON 36, TEXAS 
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TO: 
MANIFOLDS 


Multi-Purpose 
CONTROL 











Photo % actual size 


PACKLESS 


“DEMI” 
M2 SERIES 


All models of the standard Dahl “Demi” 
M2 series of three-valve manifolds are 
readily adaptable to clean liquid, gas 
and vapor applications. The size of 
these manifolds makes them especially 
suitable for pilot plant, aircraft and 
marine applications, flow control and 
automation. They are miniature in size, 
yet their patented form for bubble-tight 
shutoff makes them comparable to much 
larger valves in performance. 

These manifolds consist of two block 
valves and one bypass valve in place 
of 3 separate valves . . . they elimi- 
nate two tees, four nipples and eight 
threaded connections. Models of the 
“Demi’’M2 series come in a variety of 
barstock materials and may be ordered 
with special features such as: bolted 
bonnets, swaged-in TEFLON seats, toggle 
actuators, etc. 





PRESSURE RATING 


Metal Body & Diaphragm) 750 psi at 450°F 
100 psi at 180°F 


Neoprene Diaphragm 





MAXIMUM Cv 0.4 








CONNECTIONS 1/16”, 1/8”, 
1/4” N.P.T. 











Send for the “DEMI" Catalog D-1 and 
other technical data on Dahl 
pneumatic and hydraulic valves. 


GEORGE WwW. 


Dy-G> OF 


COMPANY, INC. 





86 TUPELO STREET, 


BRISTOL, RHODE ISLAND 
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| BETTER CONTROLS 
| for 
viscosity and 
specific gravity 





BENDIX* NUCLEAR 
DENSITY GAGE 


In process pipelines the 
Bendix Nuclear Density 
Gage provides continu- 
ous and automatic con- 
trol of fluid density. 
Range: 0.5 Sp. Gr. and 
up, with adjustable 
spans. Ideal for abra- 
sive, corrosive, viscous 
and high-pressure proc- 
esses; sensing element 
does not contact process 
material. Applications: 
liquid concentration, 
specific gravity, density, 
liquid level, slurry con- 
trol and interface detec- 
tion. Range and span 
adjustments on front 
panel. 


For complete information write Cincinnati Division, 


BENDIX* 
ULTRA-VISCOSON* 
VISCOSITY METERS 


In a single system, Bendix 
Ultra-Viscoson provides 
continuous and automatic 
viscosity control of from 
one to six individual 
stations. Ranges: 0-50/- 
500/5000/50,000 centi- 
poises X grams/cc. Ideal 
for use in liquid blending 
and fuel atomization. 
Applications in the petro- 
leum, chemical, gravure 
and flexographic printing, 
steel, paint finishing, ad- 
hesives and various other 
fields. New “Viscompara- 
tor” measures and con- 
trols by comparing process 
with reference sample. 
Ultra-Viscoson systems 
are available to fill most 
industrial and research 
requirements. 


*REG. U. S. PAT. OFF. 


Dept. K5, 3130 Wasson Road, Cincinnati, Ohio 


Cincinnati 
Division 





Export Sales: Bendix International Division, 
205 E. 42nd Street, New York 17, N. Y. 


Canada: Computing Devices of Canada, Ltd., 
Box 508, Ottawa 4, Ontario. 


CIRCLE NO. 121 ON PAGE 89 








Bt-je) & Wa 2 
DC POWER 
SOURCE 


* RESISTANCE-TYPE 
TRANSDUCERS 

* STRAIN GAGES 

© ACCELEROMETERS 


Now for the first time -you 
can have the dependability and 
ease of operation of an elec- 
tronic power supply plus the 
isolation normally obtained 
only. from a battery. The 
Moeller Model 21 Power Sup- 
ply exclusively provides ab- 
solute isolation from line volt- 
age and line ground. 

The Model 21 
0-20 volts, 1 amp of power for 


provides 


strain gages and resistance-type 
eetilieltiaca wae Mili mertelsticeer.ce| 
instrument gives improved per- 
formance with existing single- 
ended and differential ampli- 
fiers and offers voltage regula- 
tion, internal impedance, ripple 
and stability equal to, or supe- 
elle Cemmashuciieerimertietiacs 


power supplies. 


Write for descriptive literature. 


MOELLER 


INSTRUMENT CoO. 


ELECTRONICS DIVISION 


132nd Street & 89th Avenue 
Richmond Hill 48, N. Y 
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Wanted 
Engineering Writer 


| 


Excellent opportunity as junior 
editor for an instrument and con- 
trol magazine. Must be graduate 
engineer between 25-30 years of 
age, and must have experience in 
electronic instrumentation or re- 
lated equipment and proven abil- 
ity to do technical writing. Oppor- 
tunity for training and advance- 
ment. Submit resumes to Box 
2107, c/o ISA Journal. 








INSTRUMENT 
ENGINEER 


Excellent opportunity for a man ex- 
perienced in instrumentation to join 
engineering staff of a new chemical 
plant located in Southwest. 


Position duties include applications, 
maintenance, and modification of 
automatic control instrumentation in 
chemical process plant. 





Applicants should have degree in 
Electrical, Chemical, or Mechanical 
Engineering, with 3 to 5 years ex- 
perience in process control instru- 
mentation in chemical, petro-chemi- 
cal, or refining industries. 


Submit resume to Professional Em- 
ployment Manager. 


U. S. Industrial Chemicals Co. | 
Division of } 
National Distillers and Chemical Corp. 


New York 16, N.Y. | | 


99 Park Avenue 














} new literature 





Servovalve Catalog 
Catalog 150 describes operating 
principles, design features, perform- 
ance characteristics of line of pres- 
sure control servovalves for aircraft/ 
missile control systems and indus- 
trial installations. Schematic dia- 
gram, definitive performance curves, 
glossary of servovalve terminology. 
MOOG Valve, E. Aurora, N. Y. 
CIRCLE NO. 439 ON PAGE 89 


A-D Converter 

A miniature analog-to-digital con- 
verter with a 144 inch tape-slidewire 
potentiometer of 0.1% accuracy and 
digital readout is described in 4-page 
bulletin BH100. For measuring and 
indicating flow, frequency, level, 
pressure, rpm, temperature, weight, 
etc. B & H Instrument, Fort Worth, 
Texas. 

CIRCLE NO. 440 ON PAGE 89 


Computer Language Translator 

New 6-page brochure describes 
off-line processing of data for full 
utilization of computers and data 
processing systems. Describes ZA-100 
System which can solve 200 trans- 
lation problems, end punched-card 
phase in translations, speed up con- 
versions from one media to another. 
Electronic Engineering, Santa Ana, 
Cal. 

CIRCLE NO. 441 ON PAGE 89 


Analysis of Particulate Matter 


New techniques for quantitative 
and qualitative analysis of particu- 
late matter in air are described in 
“Investigations to Detect the Atmos- 
pheric Conversion of Sulphur Diox- 
ide to Sulfur Trioxide,” by Dr. Al- 
bert Chaney. Free reprints available. 
Cahn Instrument Co., Paramount, 
Cal. 

CIRCLE NO. 442 ON PAGE 89 





Servo System Components 

A handbook of technical informa- 
tion for the engineer on servomotors, 
tachometer generators, motor gen- 
erators and synchros, which clarifies 
terms, applications and component 
behavior to enable the systems de- 
signer to select and evaluate a unit 
intended for instrumentation. The 
48-page handbook is packed with 
valuable information and drawings. 
Kearfott, Little Falls, N. J. 

CIRCLE NO. 443 ON PACE 89 


No-Motion Relay 

This electronic relay, with no mov- 
ing parts, performs all the functions 
of a standard relay without many 
of the problems encountered in vi- 
bration, shock, contact bounce and 
contact arcing. Operates with a posi- 
tive snap-action characteristic. Pen- 
dar, Van Nuys, Cal. 

CIRCLE NO. 444 ON PAGE 89 


Switch-Indicator Catalog 

New 20-page catalog 67, “Series 
2 Lighted Indicator and Pushbutton 
Switch Devices” describes new sys- 
tem of devices offering great versa- 
tility in combined indication and 
control. Full dimensional drawings 
and/or photos of all items; much 
useful technical info on lighting, in- 
dication, mounting and arrange- 
ments. Micro Switch, Freeport, I]. 

CIRCLE NO. 445 ON PAGE 89 


Oscillographic Versatility 

The February issue of “The Right 
Angle” looks at oscillographic re- 
cording versatility in nuclear reac- 
tors, aircraft-generator systems, da- 
ta-transmitting systems, aircraft fire- 
control systems and testing automo- 
bile ball-joints and spherical bear- 
ings for aircraft. Sanborn, Waltham, 
Mass. 

CIRCLE NO. 446 ON PAGE 89 





ESSO RESEARCH LABORATORIES 


AN ENGINEER SKILLED IN 


ELECTRONICS 
MATHEMATICS 
INSTRUMENTATION 


SALARY COMMENSURATE 
WITH QUALIFICATIONS 


BATON ROUGE, LA. 


For: 


Job Description: 


plant studies. 


Qualifications: 





@ Challenging work in a promising field with an organi- 
zation interested in process simulation and high speed 
plant measurements by electronic means. Large digital 
and analog computers available. This growth field of- 
fers a variety of aopportunities for advancement. 


@ Application of special electronic equipment to pilot 


@ Integration of process and instruments for more ad- 
vanced control systems. 

@ Cooperative work with other engineers on more fun- 
damental approach to process control. 


@ Knowledge of Process Control Theory and Problems. 

@ Sound mathematics background for dealing with proc- 
ess simulation. 

@ Three to four years of industrial experience desirable. 

e@ Interest centered in process applications of electronics. 


@ Personality suitable to cooperative work with others, 
and to training others in electronics. 
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classified 


advertising 





POSITIONS WANTED: 75c per line, minimum 
three lines. Box number counts as one line. 
Payable in advance. No discount. 


POSITIONS OPEN, etc.: $1.50 per line, mini- 
mum three lines. Box number counts as one 
line. 

50 characters and spaces per line. 


DISPLAY AD (up to 444”): $14.00 per column 
inch. Minimum 1 pe Mid inch. 
All other size ads—standard advertising rates 


apply. 

COPY MUST REACH THE ISA JOURNAL, GRANITE 
BLOG., 313 SITH AVE., PITTSBURGH 22. NOT 
LATER THAN 10TH OF MONTH PRECEDING DATE oF 


PUBLICATION 


QUALIFIED SUPERVISOR desires respon- 
sible work in Instrumentation Field. 10 
yrs varied experience in measurement and 
control. College graduate. Prefer location 
in South or Southwest. Write Box 2106, 
c/o ISA Journal. 
INSTRUMENTATION, “twelve years ex- 
perience covering maintenance, field engi- 
neering, start-ups, drafting and design. 
Have a respectable knowledge of electron- 
ic, mechanical and pneumatic devices. 
Write Box 2105, c/o ISA Journal. 


r 


SALES ENGINEER, New York City area, 

experience preferred, for temperature and 
ressure instrument manufacturer. Write 
ox 2104, c/o ISA Journal. 


REPRESENTATIVES WANTED. Rapidly 
growing manufacturer of industrial and 
laboratory instruments needs sales repre- 
sentatives in the following good areas: 
Baltimore, Denver, Indianapolis, Minne- 
apolis Pittsburgh, Seattle, and the South- 
east. Write Box 2103, c/o ISA Journal. 


CIVIL SERVICE ENGINEERING POSI- 
TIONS (Aeronautical, Electrical, Electron- 
ic, Industrial, General, Mechanical and 
Power Plant) available at Naval Air Ma- 
terial Center, Naval Base, Philadelphia 12, 
Pa., also ELEt ONIC SCIENTISTS, MET- 

ALLURGISTS, PHYSICISTS AND TECH- 
NOLOGISTS. Sala from $4490 to $9530 
od annum. Send Civil Service Application 
tandard Form 57 to the Center, Indus- 
trial Relations Department, Brochure on 
request. 








POSITIONS WANTED 








POSITIONS OPEN 














ELECTRICAL ENGINEER. Major New England 
instrument manufacturing concern has opening 
in Application Engineering Dept. for Graduate 
Electrical Engineer, age 24 to 30. Prefer some 
experience industrial electronic instruments. 
Should have sales aptitudes. Some traveling 
Send resume D. C. Sanford, The Bristol Com- 
pany, Waterbury, Conn. 








Wanted 
Engineering Writer 


Excellent opportunity as junior 
editor for an instrument and con- 
trol magazine. Must be graduate 
engineer between 25-30 years of 
age, and must have experience in 
electronic instrumentation or re- 
lated equipment and proven abil- 
ity to do technical writing. Oppor- 
tunity for training and advance- 
ment. Submit resumes to Box 
2107, c/o ISA Journal. 
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> new literature 





Transistor Transformer Catalog 
Seven new subminiature transis- 
tor transformers, less than 1 cu in. 
with an approximate weight of 1 
oz, are described in 24-page catalog. 
Impedance ranges designed to meet 
the requirements of many new tran- 
sistors. Microtran, Valley Stream, 
N.Y. 
CIRCLE NO. 447 ON PAGE 89 


Air Line Ultra Filter 

New air line ultra filter for use 
with compressed air and other gas 
lines is described in bulletin 1505-7. 
The filter provides a minimum re- 
moval of 99% by particle count of 
particulate matter 0.3 micron and 
larger diameter at rated flow in 
pneumatic control, instrument air 
lines, etc. Mine Safety Appliances, 
Pittsburgh, Pa. 

CIRCLE NO. 448 ON PAGE 89 


Check Valves Bulletin 


Revised catalog section H on pis- 
ton-controlled check valves describes 
patented, positive control features of 
check valves with non-slam action 
and extremely quiet performance 
which eliminates chattering and 
minimizes pulsation. Specifications 
and parts list. Daniel Orifice Fitting 
Co., Houston, Tex. 


CIRCLE NO. 449 ON PAGE 89 


Guarded Galvanometer 

Use of the self-contained lamp- 
and-scale galvanometer with such 
instruments as the Type K-3 Uni- 
versal Potentiometer, 4735 Wheat- 
stone Bridge and others is described 
in 2-page data sheet ED2(1). Illus- 
trations, schematic diagram, com- 
plete specifications. Leeds & North- 
rup, Philadelphia, Pa. 

CIRCLE NO. 450 ON PAGE 89 


Orsat Gas Analyzers 
A 12-page illustrated brochure 55- 
668-27 gives complete information 
and specifications on an extensive 
line of over 85 models of Orsat Gas 
Analyzers. The Orsat method of 
measuring gases has been accepted 
as the standard of accuracy in indus- 
trial and scientific work since 1874. 
Hays Corp., Michigan City, Ind. 
CIRCLE NO. 451 ON PAGE 89 


Power Supplies Catalog 

New catalog E59A of d-c power 
supplies, a-c line voltage regulators, 
airborne radar power supplies, and 
static inverters and converters in- 
cludes latest line of magnetic ampli- 
fier-transistor regulated d-c power 
supplies which eliminate transients 
and transistor damage. Perkin En- 
gineering, El Segundo, Cal. 

CIRCLE NO. 452 ON PAGE 89 
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+ coming events 





ama ISA Sponsored or Participating Meeting 





MAY 1959 


%&May 11-13—2nd National ISA Power In- 
strumentation Conference, Kansas City, 
Mo. Contact: R. A. Russell, Black & 
Veatch, 1500 Meadow Lake Pkwy., 
Kansas City 14, Mo. 


May 11-13—Joint Conference on Automatic 
Techniques, Pick-Congress Hotel, Chi- 
cago, Ill. Sponsor: PGIE, AIEE, ASME. 
Contact: W. R. Thurston, General Ra- 
dio Co., Cambridge, Mass. 


May 14-16—10th Annual National Confer- 
ence and Convention of American In- 
stitute of Industrial Engineers, Atlanta, 
Ga. Contact: J. Frederick Medford, 
8246 Roberts Dr., Dunwoody, Ga. 


*%May 18-20—Fifth National ISA Sympos- 
ium on Instrumental Methods of An- 
alysis, Houston, Texas. Contact: Direc- 
tor, Technical and Educational Serv- 
ices, ISA, 313 Sixth Ave., Pittsburgh 
22, Pa. 


*May 21-22—1959 Ohio Valley Instrument 
and Automation Exhibit and Sympo- 
sium, Music Hall, Cincinnati, O. Spon- 
sor: Cincinnati Section, ISA. Contact: 
Richard E. Surkamp, 8846 Round Hill 
Rd., Cincinnati 36, O. 


*%*May 25-27 — Eighth Annual National 
Telemetering Conference, Denver, Col. 
Cosponsors: AIEE, IAS, ARS and ISA. 
Theme: “Investigation of Space.” Con- 
tact: Robert L. Fransisco, Seeretary, 
GE Missiles & Space Vehicles Dept., 
3198 Chestnut St., Philadelphia 4, Pa. 


May 25-29—Analysis of Atmospheric Or- 
ganics, Robert A. Taft Sanitary Engi- 
neering Center, Cincinnati, Ohio. 
(Course for chemists and scientist re- 
sponsible for sample analysis in pollu- 
tion programs.) Contact: Chief, Train- 
ing Program, Sanitary Engineering 
Center, 4676 Columbia Parkway, Cin- 
cinnati 26, Ohio. 


JUNE 1959 


June 1-3—National Symposium, IRE 
PGMTT, Harvard University, Cam- 
bridge, Mass. Contact: IRE, 1 East 
79th St., New York 21, New York. 


June 1-5—Norelco X-ray Diffraction and 
Spectrographic School, Edgewater 
Beach Hotel, Chicago. Contact: Instru- 
ments Div., Philips Electronics, 750 S. 
Fulton Ave., Mt. Vernon, N. Y¥ 


*%June 1-5—Fifth World Petroleum Con- 


ress Ex ition, New York Coliseum, 
ew York. ISA will have membership 
booth; there will be papers on an- 


alysis instrumentation. Contact: World 
Petroleum Congress Exposition, 480 
Lexington Ave., New York 17, . 


*xJune 10-12— Second ISA International 
Gas Chromatography Symposium, East 
Lansing, Michigan. Contact: Director, 
Technical and Educational Services, 
=A. 313 Sixth Avenue, Pittsburgh 22, 

a. 


June 13-23 — International Conference on 
Information Processing, ESCO 
House, Paris, France. Contact: United 
States Committee for the Internation- 
al Conference on Information Process- 
ing, Box 4999, Washington. D. C 


June 14-18—Semi-Annual Meeting, Amer- 
ican Society of Mechanical Engineers, 
St. Louis, Mo. Contact: ASME, 29 
West 39th St., N. Y. 18, N. Y. 
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x%xJune 24-26—2nd National ISA Nuclear 
Instrumentation Symposium, Idaho 
Falls, Idaho. Contact: Director of 
Technical and Educational Services, 
313 Sixth Avenue, Pittsburgh 22, 
a. 


%June 24-27—2nd International Confer- 
ence on Medical Electronics, UNESCO 
Bldg., Paris, France. ISA and IRE co- 
operating. Contact: C. Berkley, Rocke- 
feller Institute, oe St. & New York 

ve., N. Y. 21. N.Y 


JULY 1959 


July 26-August 7—2nd National Institute 
on Missile Technology, University of 
Connecticut, Storrs, Conn. Sponsor: 
Chief of Research and Development, 
U. S. Army. Contact: A. L. Jeffers, 
Continuing Education Center, Box U- 
56, U. of Connecticut, Storrs, Conn. 


AUGUST 1959 


August 12-14—8th Annual Conference on 
Applications of X-ray Analysis, Estes 
Park, Colorado. Sponsor: Metallurgy 
Div., Denver Research Inst., U. of 
Denver. Contact sponsor for further 
information. 


August 17—National Ultrasonics Sympos- 
ium, Stanford U., Stanford, Cal. Spon- 
sor: IRE Professional Group on Ultra- 
sonics Engineering. Contact IRE, 1 
East 79 St., N. Y. 21, N. Y. 


August 18-21 — Western Electronic Show 
and Convention, San Francisco. Spon- 
sor: IRE, WEMA. Contact: WESCON 
Headquarters, 1435 S. La Cienega 
Blvd., Los Angeles 35, Cal. 


August 24-26—Appalachian Gas Measure- 
‘ment Short Course, University of West 
Virginia, Morgantown, W. Va. Contact: 
Prof. R. E. Hanna, U. of West Virginia, 
Morgantown, W. Va. 





ISA CHICAGO 
HEADQUARTERS 
for the 14th Annual 

Instrument Automation 
Conference and Exhibit 
will be the 
Palmer House Hotel 
Morrison Hotel 


* * * 


Other hotels include the 
Conrad Hilton 
Pick-Congress 
LaSalle 


Bismarck 


Reservations may be made only 
through The Chicago Convention 
Bureau, 134 LaSalle Street, 
Chicago 2, Ill. 














SEPTEMBER 1959 


September 6-12—Conference on 
on a Common Langu 


Standards 
o ier Machine 
Searching and Transia fon, Cleveland, 
O. Sponsor: Western Reserve U. and 


Rand Development Corp. Contact: 
Secretariat, Center for Documentation 
and Communication Research, Western 
Reserve, Cleveland 6, Ohio. 


September 16-18—Annual Conference Ben- 
dix G-15 Users Exchange Organization, 
Palo Alto, Cal. Contact: Harvey J. 
Chiat, General Mills, Mechanical Div., 
2003 E. Hennepin Ave., Minneapolis 13; 
Minnesota. 


xSeptember 21-25—l4th Annual ISA In- 
strument-Automation Conference and 
Exhibit, International Amphitheater, 
Chicago, Illinois. For exhibit infor- 
mation contact Fred J. Tabery, Ex- 
hibit Manager, Instrument Society of 
America, 3443 South Hills St., Los An- 
geles, Calif. For all other information 
contact William H. Kushnick, Execu- 
tive Director, Instrument Society of 
America, 313 Sixth Avenue, Pitts- 
burgh 22, Pa. 


September 23-25—Fourth Annual Special 
Technical Conference on Non-Linear 
Magnetics and Magnetic Amplifiers, 
Shoreham Hotel, Washington, D. C. 
Sponsor: AIEE, IRE. Contact: E. J. 
Alexander, Bell Telephone Laborator- 
ies, Whippany, New Jersey. 


September 28-30—1959 National Symposium 
on Telemetering, San Francisco, Cal. 
Sponsor: IRE Professional Group on 
Space Electronics and Telemetering. 
Contact: George L. Marse, Lockheed 
Aircraft Corp., Missile Systems Div., 
Sunnyvale, Cal. 


OCTOBER 1959 


October 6-7—Conference on Valve Engi- 
neering, U. of Pennsylvania. Sponsor, 
EIA Engineering Dept. Contact: Spon- 


sor, 650 Salmon Tower, 11 West 42 
St., New York 36, N. Y 
October 12-14 — 15th Annual National 


Electronics Conference, Chicago, IIl. 
Contact M. E. Van Valkenburg, Elec- 
trical Engineering Dept., U. of Illinois, 
Urbana, 


October 28-29—6th Annual Computer Ap- 
P'ications Symposium, Morrison Hotel, 
Chicago, Ill Sponsor: Armour Re- 
search Foundation. Contact: M. J. Jans, 
Armour Research Foundation, 10 é 
35th St., Chicago 16, Ill. 


NOVEMBER 1959 


* November 4-6—National Automatic Con- 
trol Conference, Dallas, Texas. IRE 
with ISA, AIEE cooperating. Contact 
R. P. Bigliano, E. I. duPont de Ne- 
mours, Experimental Station, Wilming- 
ton 98, Delaware. 


November 4-6—Sectional Meeting, Society 
for Applied Spectroscopy and Instru- 
ment rchibit, Hotel New Yorker, N. Y. 
Abstracts deadline, Sept. 1. Contact: 
Dr. M. F. Wilson, Air ~~ 2H Corp., 
Research Lab., Murray Hill, J. 


*% November 10-12—12th Annual Conference 
on Electronic Techniques in Medicine 
and Biology, Philadelphia, Pa. Spon- 
sors: IRE, AIEE, ISA. Contact: Carl 
Berkley, Rockefeller Institute, New 
York 21, N. Y. 


November 16-20—Fifth International Auto- 
mation Congress and Exposition, New 
York Trade Show Building, New York. 
Contact: Richard Rimbach, Managing 
al 845 Ridge Ave., Pittsburgh 
12, Pa. 


DECEMBER 1959 


December 1-2 — Fourth Midwest Sym- 
osium on Circuit Theory, Marquette 
niversity, Milwaukee, W Sec. Sponsor: 
College of Engineering. Contact: Mar- 
uette U., College of ingineering, 1515 
. Wisconsin Ave., Milwaukee 3, Wisc. 
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“Best valves we ever found 
for tight shutoff on our 
maleic acid lines” says 
Instrument Foreman of 
a well-known mid-west 
chemical plant. 


YOU CAN COUNT ON 


FOR TIGHT SHUTOFF 





Major chemical companies have switched to Conoflow 
Series LB Control Valves because they provide absolute 
tight shutoff, regardless of operating variables. Tight shutoff 
prevents waste of costly liquids and gases... insures pre- 
cise process control. 


The answer is the single-seated body and the powerful 
cylinder actuator of the LB Valve. This integrated body- 
actuator design allows for leak-proof shutoff not possible with 
double-seated valves. 


An added feature of the LB Valve is much lower all-around 
maintenance costs. Body separates easily at seat ring for tear 
down and inspection. Fewer replacement parts mean sub- 
stantial inventory savings. Streamlined body contours and 
extra thick walls assure longer life in 
corrosive and erosive services. Also, 
when it comes to special alloys... 
type 316 Stainless steel, Hastelloys, 
Monel, Nickel, Everdur, etc., the 
single-seated LB Valve offers a sub- 
stantial initial cost advantage over 
double-seated construction. By all 
standards, your overall cost is much 
less for a Conoflow Series LB Valve. 





If you are not already a user, try a 
Conoflow LB Control Valve .. . and 
let it prove itself. 


Also available with sturdy 
handwheel actuators for 
precise manual control. 







Phone your nearest 
Conoflow representative 
(located in principal 
cities), or write to Conoflow 
Corporation, 2100 Arch 
Street, Philadelphia 3, Pa. 
for Bulletin LB-3-I. 





ME CONTRO 


FOREMOST IN FINAL CONTROL ELEMENTS 


CONOFLOW CORPORATION 
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GPE Controls LIBRATROL-500 


...anyone with a head for figures can 


program this digital computer for on-line application! 


Any accountant or engineer — anyone who can 
work out a sequential problem on an ordinary 
desk calculator—can program the GPE Controls 
Libratrol-500. It is by far the easiest digital com- 
puter to program and operate. 

For example, command and address data are a 
part of every word. This arrangement insures ac- 
curate programming without a great deal of spe- 
cialized knowledge and training. An engineer can 


learn to program a simple problem in two hours. 

Libratrol-500 was designed for industrial auto- 
matic control—designed for simple yet compre- 
hensive operation. Your GPE Controls man can 
give you all the facts. 


Test vehicles and pilot plants as well as industrial 
processes can benefit from the flexibility and sim- 
plicity of the Libratrol-500. 








See the Libratro/-500 IN ACTION at the 5th World Petroleum Congress Exposition, Booth 376, New York, June 1-5 





A 
Write for descriptive literature ENERAL 
GPE Controls, INC. (formerly Askania Regulator Company) G E VS iota co E Cc I S I O N 
240 East Ontario Street + Chicago 11, Illinois ‘ 
COMPANY 











a 
Py! 


A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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